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A. Toxicological Summary 

Tebuthiuron is N-[5-(1,1-dimethylethyl)-1,3,4-thiadiazol-
2-yl]-N,N'-dimethylurea. It is used as a herbicide on ranqelancs, 
irrigation ditchbanks and ether noncrop areas. There are tolerances 
on g~ass, ~eat and milk. 

·The Four Hour LCsn of Tebuthiuron in rats was determineo t:o he 
3.696 mg/L. It is Category III for inhalation toxicity. No 
data are available on the acute oral or dermal toxicity or the 
eye or de~al irritation or sensitization. 

In a subchronic feedinq stuoy, ~arlan rats were offered diet~ 
co~tainino 20, 50 or 125 mq/ko/day Tebuthiuron for three months. 
High animals showed decreased body weiqhts, increased relative 
liver, kidney and qonad weir:,:,ts. High dose males also showed 
increased relative weiahfs for spleen and prostate olano. fhe 
~OEL for relative organ weight ~atios and histooatholooical 
~ffects is 50 mg/kq/day. 

Tebuthiuron was applied dermally to White New Zealand 
~ahhits, 6 hours per day at doses cf ~ or 1000 mo/kg for 21 
days. No signs of dermal toxicity or neaths were reported. T~e 

NOEL in this study was 1000 mg/kq. 

Beagle dogs were given technical Tebuthiuron by capsule f~~ 
~ne year a= levels cf n, 12.5, 25.0 ar ~o.o mo/~~ bwt./day. ~~e 

effacts p~oduced included increase~ liver ratios in hiqh dose 
~ales and females~ increased kidney ratios in high ~ose female~, 
and incre~sed thyroio ~atios in hiqh dose males without adverse 
histopathological findinqs. Clinical chemistry indicated a sic~~~ica~~ 
hepatotoxic effect at the hiqh dose in both sexes. The overall 
~o~:·based ~n these findinqs is 2~.0 mo/kq/1~y. 

Althc~qh chronic/oncoqenicity ~tudies in rat~ and mice we=e 
submitted, t~e-Y wet·e dee:neo to be of insufficient quality to 
suppo~t re~istration of Tebuthiuron. Therefore, a chronic ra= 
~tudy is re~uired, and oncogenic stuoies are reouired in two 
:3;Jecies. 

A teratroloqy study in r~ts was suh~itted hut was judqed =~ 

be of insufficient oualitv to sunnort reqistration. Therefore, 
teratoloqy studi€s are reouired in tHO species. 

In a ,ulti-qe~~ration rat reproduction study, 9arlan rats 
were offerej diets containinq ~. 10 or 20 mq/ko bwt./day of 
Tebuthiuron throuq~ two ~enerations of offsprinq. No adverse 
effects Ne~a reported on reproductiv~ performance at any 
lev~l. NC~~ = 20 mo/kq bw/dav. 

'• 
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Tebuthiuron was negative in the Ames Assay with and without 
~ctivation at levels of 5 to 5000 uq/plate • 

. Technical Tebuthiuron was sliqhtly mutagenic (in the 
nonactivated assay) in a mouse lymphoma assay for· the induction 
of forward mutations using the TK+I- cell line was sensitive to 
dit·ect acting and activationdependant mutaqens. It was not 
mutagenic in the activated assay. 

~dditional mutagenic studies are neede~. 

In a radio-label study Tebuthiuron wa~ administered in the 
diet at 5 and 10 mq/kq bwt./day to lactatin~ rats i~~ediatelv 
oost-partum for 4R hours. The dams were then milked and the 
amount of activity in the milk was determined. Technical Tebuthiuron 
and/or its metabolites appeared in the milk of lactatino rats in 
a dose-related manner. 

A gui~eline type metabolism st~dy is needed. 

Tebuthiuron is one of a class of substituted di~ethylurea 
herbicides, others beinq Diuron and Monuron. niuron was tested 
in mice and found to produce a sianificantly increased incidence 
of bladder carcinomas in male and female ~ice fed the material in 
the diet for two years at a level 357 mg/ka bwt./da.y. Monuron 
whe~ offerect in the diet male rats at levels of 37.5 and 75.0 
~q/kg/day produced increased incidences of renal tubular cell 
adenomas and carcinomas and increased neoolastic nodules and 
carcinoma~ of the liver. 

Linuron, a monomethylurea herbicide, produced testiculM~ 
hyperplasia and adenomas, and interstitial cell tumo· ~ in mal~ 
~i~- fed the material· in the diet for one year at l~ and R9.3 
:nq; .. ·_.;/day. · 

These findings stronqly suaaest that the urogenital tiss~es 
i~ rodents are especially sensitiv~ tn substituted methvlurea 
~0mpounds. The liver is also sensitiv~. 

Based on.these considerations, the Aqencv will not consider 
~stahlishing further food tolerances Pending receipt of the 
reauired chronic and oncoaenicity studies. These :nust snecificallv 
address the auestion of po~ential oncoaenic response in the 
uroqenital system and the livP.r. 
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B. Toxicology Profile 

81 Se~ies Acute toxicity and I~~itation Studies 

81-1 Acute O~al 

The~e a~e n0 valid studies available to assess the acute oral 
toxicity-of technical Tebathiuron. A study is required. 

81-2 ~cute De~mal 

There are no valid studies available to assess the acute dermal 
toxicity of technical Tebuthiuron. A study is required. 

81-3 ~cute Inhalation 

Sufficient data are available to assess the acute inhalation 
toxicity of technical Tebuthiur~n (MRID 155730). The F~ur Hou~ 
LCso in rats is > 3. 696 mg/L; TOX Categocy III. 

31-4 Primacy Eye Irritation 

There are no valid studies available to assess the primary eye 
ir=itancy of technical Tebuthiuron. A study is required. 

81-5 Ptimary Dermal irritation 

There :'1:::-e no valid studies availaole to assess the primary de:.-"1\al 
irritancy of technical Tebuthiu~on. A study is required. 

8l-6 Dermal Sensitization 

There a::-e no valid studies ~vailable to assess the ~armal 
sensitization potential of technical Tebuthiuron. A study is 
requir.:d. 

81-7 ~c~te Delayed Neu~"~~~lcity 

No data a::~ available on the acute n~u:.-otoxic effects of Tebu~hiuror.. 
This test i~ required only for compounds which are Organophos~hate 
inhihitors of cholinesterase, or related to such inhibitors or . 
metabolites of· such inhibitors. Tebuthiu:.-on is not an organo~~ospha=~; 
therefore, a_study is not requi=ed. 

5 
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82 Se~ies Subch~onic Testing 

82-1 Subch~onic Oral 
.. 

SJff~cient data are available to satisfy the data ~equire~ent of 
a subch~onic oral toxicity study in rats. 

Harlan ~ats, 10/sex/dose, w~re offered diets containing 0, 400, 
1000 or 2500 ppm (20, 50 or 125 mg/kg/day) technical Tebuthiu~on 
for three months (MRIO 0020662). High dose males and females 
showed dec~eased body weights, increased ~elative live~, kidney 
and gonad weights High dose males also showed increased relative 
weights for spleen and prostate gland. High dose males demonstrated 
slight to moderate vacuolization of the pancreatic acinar cells. 
Th~ee of the high dose fe~ales demonstrated this lesio~ also. 

7h~ NOEL fo~ rc~ative organ ~eight ratios and histopat~ological 
effects in the panc~eatic ac~nar cells is 1000 ppm {50 mg/kg/day). 

A subchronic oral toxi=ity st~dy in a non-rodent species is not 
required because the~e i~ a cne year dog study availa~le. 

~2-2 Subchronic Dermal (21-day) 

S·.Jfflcient data a~e a•railaole t-:> satisfy the requi::eme::1t for sub
c~ronic de::mal toxicity testing. 

~~i~~ ~ew Zealand ~a~bits, lC/sex/dose, were exposed ~ermally to 
0 or 1000 mg/kg vf dry form technical Tebuthiu~on to a~plied to 

. ·-

lO% of the total body surface area f0r 21 days, 6 ~ou~s pe~ day 
:·~~.::o 149733). 'lo sit;ns of ::er1':1al t·~xici.ty or deaths were ::-eport~d. 
2./l·J t~e3ted animals s::owed slight erythema which cleared by day 
- ~o systemic effects th~t could be attributed to de=~al exposure 
·,.;e !:"e !:"epo!:"tati. 

B2-3 Subch::-onic :::>el:'mal { 90-day) 

.\ 38 day subchronic tierrna 1 t ::x ic i ty study is not requ i =ad because 
the exi,;ting registered end-..:ses should n:)t result in =epeate<:i 
;~:J"1an skin contact for exter.::ed pe.::-iods. 

~2-4 Subch::-onic Inhal~tion 

\ subc~::-onic inhalation stud~ i~ n~t require~ because the existin~ 
regi,.;tered end-.Jses should n.:t :-esult in repeated i.nhah-3.tion 
c-:>ntdct Eo~ ext~nded peri0ds. 

J BEST AVAH.ABlE COP1} 
L 

G 
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82-~ Subchronic ·Neurotoxicity 

~o data are available on t~e suhchronic neurotxicitv of Tebuthiuron. 
Since an acute neurotoxicity sturly is not reouired, an~ since 
there is no evidence of neurotoxicity in mammalian species, t~is 
study is not required. 

R3 Series Chronic and Lono Term Studies 

83-1 Chronic Toxicity 

Sufficient data are available to satisfy t~e recuir~~ent Eor a 
chronic study in a non-rodent species. ~ chronic studv in a 
rodent specie~ is reouired. 

Beagle d?QS, 4/sex/dose, were qiv~n technic~l Tebuthiuron by 
capsule for one ye3r at levels of 0, 12.~, 25.0 or 50.0 mc/~q 
bwt./rlay_(MRin 146B01). The e~fects produce~ included increase~ 
liv~r ratios i~ high dose males and females; increaserl ~idney 
ratios in hiqh jose Ee~ales, and increase1 thyroid ratio~ in hinh 
doss ~ales. There were no adverse histonatholocical findinos for 
these orqans, h'='wevet·. 1\.lanine transa,,inase and all<aline 
ohosnhatase values were siqnificantlv increased in the hiah do~e 
males, as was ala~ine transaminase i~ the hiqh ~ose fenales. · 
This indicates a sianificaot hen~totoxic effect at this level in 
h•>th sexec;. !~ct·eased thrombocyte C')•Jnts in t~e Hi11'1 jose m: -:ec; 
t'l~·r)•Jqh<:>ut: the St'..!-:lY aooear· to he .an ic;olated "'i:-HHn11. 

7he overall ~OFt hased on orqa~ ~elqht ratios, i~crease1 serum 
alanine t:t·ans-'lMinase, al~aline ohosnhatase and inct·ease·i t'lt·or:1!10:::1t:e 
~ount~ is ~~.n ,a/~o hwt./day. 

11-?. :)~coqenicity 

Chronic/oncooenic studies ln rats ~nJ ~ic~ wer? submitted hut 
wer~ Eound to be unacceptahl~ to sunnort ~eqistra~ion of Tehut~iJr~~. 

In 3 replicate study in ~ice, two 11rc ns oE 60 ,ales •nd ~n 
females se~ved as concur~ent controls anti two ~rouns of 40 
ani1als ~~r sex pe~ dose e~ch serve~ as t!st 11rou~s (~Rrn 207171. 
The ~nl"1al3 -.yet·e cffe~ed diets c:)ntaini~r: •1, 4!10, 800 l)r 16fH) 
n~m ~0r t~cr vears (0.0, ~7.1, 114.1 ~nd 2~.~ ~11/ka hw/dav). 
SeV<'H"dl 'll"OU:)<; r)f ani·'l~ls faile,i to su~viv~ the test D~rioc! i1. 
sufficient nu~he~s to nrovide for ~rle11uate hist~natholl)q[c ~~~ 
~t:~tisti~al analvsi; (less than t~e 2~1 recqmmenderl for an 
.~:~:;eptable :;tu:iv). Il"l addition, t:'1~ .cot"ltt"0l 'iL"~uns •nav hav'! 
h~~~:1 ina:1vet·t:~'1tlv oEf~t·eti rliets r.:1~taini<1·1 anQt:'"let· c~e'Tllc•l. 
lt'1et· 4eEiciencies ·in:;lude·~: '~~'lt:H.i"tir-:<?ss, '"'13t·~e-i hv a·:1i-~~ 
ir·11;i.lence of :1en'1t·itis, :->neu'1·)'1l·l :111~ 'l~~i.qnan': lv:nn~o:~.:;c; t·er~e··-:>: 
dete:;t:i•)n nf ,;·)"'':JC·.Jnd-n~late.i 1-'!f"-?:.::ts vi·:t11all-; i•r1Poss~:11"-'• 

\ BEST AViiiABlE Ctlft] 7 
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The ~esults· were the same in ~ ~P.nlicate ~at study similar to 
the ~ouse study above (MRin 20714): i~adeauate ~urvival (less 
than 2S' in some q~ouos): unthrifty animals a~ evidenced by 
~-naciation, pneumonia, nenht·itis and lymphoma. No hody wei~lht 
o~ food cansumntion data were provided. therefore, there are 
,o data to ~~tisfy this ~eauir~ment. 

Oncoqenicity studies i~ two snecies a~e reauired. 

R3-3 Ter~toloay 

A te~atoloay st~dy was submitted but was found to he ina~eouate 
to sunnort reqistration of Tehuthiuron. 

G~avid Harlan rats, 25 ne~ qrouo, ~er~ offered diets contai~inc 
0, 600 1200 or 1800 nn~ ~~-101 on days 6 - 15 of aestation. 
~owever, no det~ilerl analvtic~l data, such as indivi1ual 
da~'s ho~y weiahts o~ in~lvi~ual litter data, were sunnlied. 
I~ a~di~ion, the test material was offe~ed in the diet r~the~ 
tlV.ir"l ~eing ·qtven by aavaqe as t·eco-nt"lende•i. There are thece!:"?re 
1J d~ta to satisfy this reauic~ne~t. 

Teratolaav st~dies in t~o ~ammalian ~oecies are ceauire~. 

Su~ficie1t jata are available to satisfy the reauir~ment 
fnc a ~~lti-aener~tion renro~u:ti~n s~udv. 

'-lat·l-'1'"1 ~·;;.ts, "Z5/sex/dose, ·..;et:e .-,f:·:H·erl diets ~~ntaininfl 11, ::vr, 
20~ n~ ~1~ nnl"l (5, 10 or 20 m~/k1 ~wt./1ay) tec~nic~l Te~ut~iur"?n 

t~ro~~~ :~o ~enerations of offsnrina ~R[O 9010~). ~o ajverse 
~f'fects .Yet·e n~norted exce:->t t~at Fl females i.n the pee-~at.:.n·1 
nhase s~0we1 a lo~e~ ~ate of hodv weiaht <'lain in the 200 an~ 4nn 
;)DM <~~:Jt:·)s.; 'lo-· -~~verse et:Fects ·-He!..~e renot .. teti on t·-=nt·nducti·}~ ..,;. 
n~t·f=,)t"":l1Ce .at anv level.-

foe reproductive effects is~ 100 nnm (20 ~a/k~ hw~.li.avl. 
foe systemic effects is !10 nn~ cs.n ~a/~a hw.!dav~. 

R4 Series ~utaaenicity 

R4-2 ":.JI:-\qer"tici.t:v Tests 

Ge:;e '-1utat ion 

l. -\n .\ne:=; :;l.-1te i'"l~nt·>")t"1~ iO'"' as::;'iy was net·Fort~e·~ 

~sinq h--1cteeial ~tr--1ins ~f S. Tvohimurium LT-~: 
~ 4 r; , T . .\- 1 s 1 "i , ~ ~- 1 n 1 , · ,~- ~ o-~, : ~ -1 s 17 , n- "1 o 4 2 , r::.- ~ :; 1·1 
a:: ""! ; \- q 'i ..; i t: '1 ~ n ~ ..; :•::. '· -,...: : ~.:: t : v ~ t: i 0 n. 

8 
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2-AA, 2~F, 9-AmAc and MMNG plates served as positive 
controls. noses of technical tehuthiuron used were ~ 
to 5000 ug/?late (~~!n 141691). No test plates showed 
evidence of induction of. point mutations in 8 tester 
strains of 2· Typhimurium. 

Technical Tebuthiuron was not ~utaaenic either with or 
without metabolic activation. 

2. An L5l7RY mouse lymphoma assay for the induction of 
forward mutations ~sing the T~+/- cell line was sensitive 
to direct actina anct activation-dependant mutaaens 
(MRID 145041). Technical Tebuthiuron was sliahtly 
mutagenic in the non-activated assays. Mutation inctices 
of 2.0, 2.0 and 2.7 were jetected in Technical 
Tebuthiuron-treated cultures at concentc~tion~ of 2~0, 
400 and 500 ug/ml respectively. Technical Tehuthiuron 
was not mutaaenic in activ~te~ assays. 

Technical T~huthiuron is sliahtly mutacenlc in the 
mouse ly::~r1ho'na non-activated assay. 

The reauir~nent f.~r ~ene Mutation assays is satisf.ierl. 

Structural Chromosomal Abberation 

Ther~ are no valirl assays available. A str~ctural chromoso~al 
abheration stujy iq reauirerl. 

Tests for other Genotoxic Effects 

There are no valid assays available. Su~h jata ~re reauired. 

~5 Series Special Studies 

8 5 -l '-1etabol ism 

sa~e ~et•bolism data are availahle to narti•lly ~ulfill t~is 
t·eau i t"S'Ilent. 

R.>.:li.)-labeled technical Te.huthiuror) ""-3.5 administet·ed in the 
diet ~t tnn ~nd 200 ppm (5 and 10 ~q/ka hwt./day, respectively)· 
to lactating rats i~merllatley nost-nartu~ (~RIO 106081). 
The period ot diet arl,inistration was 4R hours~ The dans wa~e 
milked and tl"le "\•nount of activity i:1 the 1T1ilk was clet,~e~ine<i. 
Th~ ~ean l4C levels in r~ts' ~il~ w~~ 2.7 nnm an1 6.2 nnm for 
tho-? 1nn :JPm and 2()0 nm., t·3.ts t·~~n~ctivP.tv. 
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Technical Tebuthiuron and/or its metabolites appears in the milk 
of lactating rats. 

Gene~al ~etaholism studie~ are not available for technical 
TebuthiJron. Such studies are reauired. 

3.5-2 Oome.stic ;),.nimal ~af.et:y 

·This study is ~ot needed since domestic animals will not be 
rOutinely exposed to technical Tebuthiuron or its for~ulation~. 

B5-3 Dermal Absorpti,,n 

A dermal absorption study is not needed because there are ~o 
s~rious toxic effects by the oral or inhalaticin routes of. axposur~, 

.and because iet·,'lal exposure is not expecte·i to be sinniEic=.nt. 

Infor~ation on Human effects 

There is no in~ormation on human health effects. 

c. nata Ga;:>s 

Tehuthiur~n is re~lstered Eor F.ood cron uses and therefor~ 
the F.oll~wing Guideli~e toxicoloqy studie~ can he rec~ired ~~~ 
t· 8-::: is t ~-.'\ t: ~ ') n : · 

81-l ~cute 0ral 
81-2 Acute Der~al 
81-3 Acute Inhalation 
Sl-4 Pri~art Bye Irritation 
31-S Dri~ary Dermal Irritation 
81-~ Der~al Sensitization 

8~-1 Subch~onic nral in two species 
~12-2 Subchronic Dermal (:H Dav) 
32-3 Subchronic De=mal (90 ryay~ 
82-4 Subc,ronic Inhalation 

83-l \hronic Toxicity 
83-2 Oncoqenicity studies 

i'1 t.~o speci:"?c:. 

:n-3 Teeatoqeni.:ity stu:il~s 
i:-~ :-·.~o soecies. 
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84-2 ~utaaenicitv Tests 

:::;ene Mutat iol"l · 

Structural C~romosc~al 'hheration 

~ests for 9t~er Ge~otoKic Effects 

BS-1 General Meta~olism 

3ased on this assessme~t of t~e toxicoloqy data base ~~e followinq 
:ui~eline studies &re ~eauirei: 

Rl-1 .l.cute r:lral 
81-2 ~cute ner~al 
81-4 Primary Sve :~ritat~on 
81-5 ?rimarv ner~al Irri~ation 
:n-6 ::>ermal Sensi-:iz"lti::::""l 
81-1 C~ronic Toxi=itv {~~rlentl 
R3-2 ~~coqenicitv =~~rlies (Two Snecies) 
83-1 ~er~tonenici-:v Stu~~es {7~o Snecies) 
.34-2 'l:.:taqenicitv :"ests ·c~tromcsomal d=->er!.·ations and tests 
for other Cenotox~c ~Ffe=~sl. 

:-~is r~~uire-e""lt i~ ~~lv -3rtiallv satisFi~~. ~lte 
~~~i~tr3"1t i~ re,u~re~ to ~esi1n and nerFor- ~uii~line 
':.asts t'tat~ ~' s~o;.. ':.'--1e -i>s:-)t:;,tion, ~ist.Li.:--..:tio, an·i 
excr~tion oF ~~e L~st ~aterial in a ~a~~~'~3., systen: 
2) identify -:~e ~a"~~ ~eta~alitqs in a ,an~a:ian svst~_,. 

Tolerances fot· t·esidues -:J~ Te!':>~thiuron on food ~::'Ins·-.-.-~ '"lee:-, 
~st3hlishe~ under 40 :~= 18~.3~1. 

')ata available tc assess !:'1"! :~.:r inclwie: a :me .reat· ioa 
feedinq study, ~c::::. = 2':.1 'TIQ .• '<:, hwt./tjav hased -:-n i'1.:t·e"\S•~d 
li·J~•:, ~ijney an·.~ ~hvt·o:.-: '1lan-: t''ltios .:In•~ inc!::easei '"ll<=ili""l:" 
·)'1.1S.!l~:l.t.'l.se, ala:-::.:"'!e ~r:::Sd<1t"'l"!Se .'!nd tht-~'Tiohcv':e -:aunt 
J.3lues i~ '1i-::h =~~'>'= '"l.:il"=s ar'l'i "e-n.3les; 3 :in-:t'/ :'3..., ·r'l!: Fe~·~;.,~ 
studv 'l0F.L of SO ---::''.(e~ .·..;t:.'•la'l ~ased on :nct·e"'!·se:i li.J~t", 
~i:he·; and 'T.)na·i.:::: t"3tir:s in c:-1-:::les anr! fe-.alec:; ::~tit~ hirJh 
1ose, anrl incre~s0~ snl~en an~ nr--:state rati~s :.~ ~i~h ·i0s~ 
~ales. ~ ~ul':i-·:~let·:ir.>::n t'.:It. t·e:-1t·or."u~ti.~:1 st•.:-:·: W1F.L f1t· 
:·~nt·,;.-~J::::t:~·'~ ~F"-=-:-:s -"·3S ..i;;s ·~:-~'lt~t· tlt~n <n ..,,. ~:--: ~•wt./·1.-'1'1, 
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~Jsinq the n:)c;t sensitive ,;tudvl the t-..10 oener'il:ion rat reproduction st~dy (MRin ~Oln~)~ t~e Toxic~loqv Branc~ has 
tent3ti~ely cal~ulated the PAnr f~r Tebuthiuron. Fro~ the 
~~~tamic ~OEL cf tnn DO~ (~.0 ~a/~q bw./davJ a~d an uncActai~~v frt·=tot· of 10()(') 1 "Ne calculate th.=tt the ?t·o·Jisiona1 Ani (PAui) 
F1~ Tehuthiur~~ is 1.nnso ~o/kq b~t./~av. T~e safetv factor is based on the abse11ce oF ~ chro11ic r~t studv*. 

-:'!':sa :;~l::Jlatiol'ls \"ill be suhmitt~:i to t'le Rf': ~<Jorl< 
~i~al resol~ticn of the ~0! aue~tion for ~ehuthiuro11. 
findin~s will ~e appended to t~is St'in~ar1. 
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The =~~J~lc ~oq or~l inqe~tion study noted above (~RIO 146301) 
showed no adversa effect~ ori uroqenital orqans, but there ~as 
~ ,ild hepatomegaly associ~ted with increased alanine 
tr';ir.:5d•1inase ·'1~1:1 ·ll<alina phosphatac;e (indicative .'Jf. !HH>at~

toci~ity) at the high doc;e. ~o hl~topatholoalcal chances 
. ...,er:~ •:~:).)t·ted For any orqans, however. 

~-lsed on these co,,.;i:ierati:Jf'ls, the ~aency will not com·ii"!::
~stablishing furt~er food tolerances pending recein~ of the 
~ecui~ed c~ronic and o~co~enicity studies. These must 
specific4lly ~ddress the auestion of potential a"lcoaenic 
t·es~onse i:1 the u:.·ogenital syste•1 and the livP.r, with c21.reful 
~t~~ntion heina qi~en to t~e histopdtholoay of the ~id"lev, 
:1-;.1-:-:er, qonads and associ.~ted 'Jt-~13.'1~, and the liver. 
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Reviewed by: o. Ritt~ 
section I , Tox. ~ranch (T5-769C) /~"ff. • :·1/.(' 
Secondar{ r~viewer: R •. Bruce .Jaeger t'' '( ' · 
Section I , Tax. 3ranc~ (TS-769C) · . 

Dk!A EV~UATION REPOR~ 

• 
STUDY TYPE: ~cute Inhalation, Rat T~X. CHEM. NO. 366AA 

ACCESSION NUMBER: 260636 ~ID NO.: 155730 

TEST MATERIAL: ~l-(5-(1,1-dimethylethyl)-1,3,4-thiadiazol-2-yl]-~,~·-dimec~yl~=ea. 

· SYNON'fl-1.5 : Tebut~iuron; Lilly COMpound # 75503; EL-103. 

STGDY Ne~BER( S): R-H-023-85. 

S~<SOR: Elanco ?roducts Co., Indiana~lis, :~. 

T~S~ING :AC!LITY: Lilly,Resear~h Laborator~es, Greenfield, !~· 

"i'ITLE OF RE?OqT: :-:-:e ~cute Inhalation :'oxi::it·:· of !'echnical :-~buthiuron. 

AUT~OR(S): G.C. :-odd, T.F. Markey. 

REPORT !SS:.:E::J: :-.::-:e, 1985. 

::ONCLUSIONS: Tre Four 'iour L..C5o in rats <~as > 3.696 '71C_/:.. air. 

~:assif:cation: CORE - G~ideline. 

S~ecial ?eview :riteria (~0 CFR 154.7) ~c~e. 

:est co~our.=: EL-103 Jescr~~t~:r.: 
-==-=-=-~~--;:~-;:;-::--

3at=:l ;: X-35920 . Purity: 9..;;.8..;_.9;;..%.;.._ __ 

2. 

. 
'-• 

:est a:-::.~als: Species: _~..;....;;t __ Strai~:c_-_=_·-,---=-' 
:..ae: 62-69 davs -;.veight: ____ , So·..::.:::e: Charles 
?ort~e, MI. 

s:-r;oy JESIGN: 

~ni~al assic;~ent 

~iver :.Cbs, :nc. , 

~ni.~3.:.:s ·Here 3S3i:::ned 10 ~-t & 10 F :.o 3 si:cl~ test crouc to be ~x::>cs:- ~ t.-:: 

3 ~0-i;3l cc~centr3tion of l3.:3 ~?IL air (7otai ~r~vimetric. = 3.90 ~~/l 
3:1::1 ~~ .~~3.1"!': :.c3.l concentration o: 3. 39-5 -·::/L 3i~). 

- ... .;._ f-w... 
i 

l BEST AVAH.ABtE COPY I 
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005322 
~usbandry - Standard GL?. 

?eed and Nater - ad libitum following exposure. 

3ody wei9hts - initiall! a~~ ~n days 1, 3, 5, 7 and 14. 

Observations for mortality and signs of toxicity- immediately after 
ex:?OSure, twice daily d.1rin<? -..eek one, then daily on ·.veei<ends for two 
weeks. 

Particle size w~s dete~ined usi·~ a Sierra Ambient Casc3de Impactor 
1.-ith fiberalass collectors. 

2. Compound Administration: 

.:..nim:~ls ;.;ere fitted to "nose only" exposure devices that: were adjustee 
~o receive the test material in an airflow of 15 L/min. 7he aerosol 
. ..,as cenented usina a :·lricht Just -r.echanisrn calibrated '.::J deliver tr:e 
test-~terial at a~nomi~~1 concentr~tion of 13.:3 mg/L air. Jur3tic~ 
oE ex?Qsure was 4 hours. 

c. ~:::st.r::.::s: . 
feed, :.,rater and body ·,;eights - no delet~rious effects repartee. 

-.:orulity- '() ar.i~als di.ee :.:::ing :::;e test or observ3.tion ::;eri.ocs. 

:. . ..::~H: exoos;J::<:: to ':L-103 -tas c'llculated to be 3.636n<::/Lai::. 

). :cnc:.:.:s:c·:s: 

:-:e ~-=so :or i::hal3.tion ex:::c.s.:::~ i:1 this nt study is > tha:-. 3.1196 -n-:':. ~::-. 

:ex~:'.. ty Cate<?ory: III. 

-~~~ ~atina: Guideline. 
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~eviewed by: D. ~i~ter 

e 
section 1 , Tox. '3ranc~ (T5-769C) 
Secondary reviewer: ~- :!race .Jaec:er 

! 
'"''~ . ~ . 

·_,!.,I· 

section , TOx. 3ranch (Ts-7~9cl-

DATA 8\/ALuAT:')N REPORT 

STUDY TYPE: Subchro~it Feeding, Rae TOX. CE~~- NO. 366AA 

.a.CCESSION NIJ~3ER: N.:!.. ~1RID 00. : ~0662 

TEST MATERIAL: ~1-[5-(1,l-dimethy:ethyl)-1,3,4-thi:iiazol-2-y1]-~,~·-ii~et~y:~re~. 

SYNONYMS: Tebut~kron; :.illy Con;:cund ~ 75503: EL-2.03. 

STUDY NUMBER ( S) : ~-491 

SPONSOR: ~1i :.illy and Ccnoa:-tv, ;ree:-tfield, r~. 

~ESTING FACILITY: :.illy ~e.se:~rc:-: :.aboratories, Gree:-U:ielc, !'l. 

~ITLE 0~ REPORT: :::-:e 7ox:.-=-:>l~ic::::. ':vitluat :.·::m o: =::.-:03 in ~:s:::s :or 3 ·•o:-::.~-= . 

.;:.;T~OR(S): 7odd, G.:., ~-1. ':1. :~i~s:-.:-: -& G. ~. :<iolincer. 

?::PORT rss::ro: se~-:-=.ber, 1972. 

O:::JtlCLUS!Ot~S: T"":e ·:.;:::Lis :.ooo 9~r:: (50 ::Jc/<:::: bwt.l~a·;) i:: the die~ c-:::s·=~ J. 

ir.~~e=.sed re:3.~i'J~ ::.·.:'?!:', ~iJi:~y, 9ros~~te, s9le-:?:1 3:ri !)::~-~ -·~-·~:: .. 
i:1 :-,.:.--:::-~ cos-= >3.1•-::s ,-::-.: E~·~a:..::s. T~er-: .;as .'ils0 s:i. -:r,t ·:==.:: :-::"..·. :~-. ---. • · 
;_:a.:--.2~.:::ti.c: -=..:in5r c-=:..:.s i:-1 ~~=:, dos.:: -.:l-es an\i f-=:a:es. 

:-::~::-:.d:l ::-:its ·...e::-e offered di~t.s ::::Jc:':..=ti-:::-:-:: 0, 40-:, 1000 or 2SiJJ :::;:- ':y
:"10:1t::.s. ":3lood sarnoles '.Jt=?re ot-:3~'1'=":i ';!': ':~r.nina-:ion ·anri 3.:13l·;s<:·.~. 
:..:ist0::>3-tX>los~::::::l 2Xa!~ina':i0~ ·.·as :o:1e :.;~n re:x'=.::ent'lt:.ve ':~.=s--.:.::s. 

,_ •::st:LTS AND cc~;c:.usrc::s: 

... - :::. 

~:.. "!""' ._:,Jsc: ""!3:·=-= 1.~d :~~-~~~=s s~·-~~··:-·! ::-~~·..:::'~ bod'! ·.;e~f~r,t.:;~ ~"':d ~:-:.:::--:-'!2·=: ·· · ~-
1:.-:·~~, ~~..i~-=:·1 3-.d JOn =s; ~a:-:-.; i-: -3ri~i:i~n s:.c· .. ;~f'i in.:r2-3S~l r.::l~-:~·.;.-:. :;.--_ ·.:.·: 
-3:;d ::r.Js-:1':-=: -::;~~.~ . ..JC! :;....ts. :-..,:.:.:-r: h-3s :;!.i 1ht .::Ci.lOliz=iti:>r: c: -:· ... -=- :-~-_ ...... _ ·.- -

::.:ir;3r c~:.l..3 :..~ ::--:e ~ -:""' 1os"? -.:::2 :lr:-~ ~'=-~les. 

I BEST AVAitABtE CltPY J 
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(Sul::rn!tted in SU:-""?Qrt of registration f 1471-97 1 Spike *BOW), 

A. 3 Month rat Feedir.g Study (#R-~91) 

Methods: 

Harlan rats (28 - 35 Gm) were ranci::lrnized l.r.'t:O four 
groups of 10 male and 10 females eac.'l and were offe=ed diets 
containing 0 1 400 1 lOCO or 2500 ppn EL-103 for three rrc:1ths, 
l>.I'..imals \<Vere rron.i.toree for a::pea.rar.ce 1 behavior, focd i."'ltake, 
l::ody .,..'eights, food efficiency utilization and rrortality. Eye 
.,..·ere e.~Jned initially and at terr.rl..nation. Blood sa."?les 
•,.;ere obrained terrr.inal.:y and Hct., Hb., ROC's, total nr:d dif
ferential leukocytes, ;::rothrcr.bin tirres; EUN, Glucose, S3PT 
we....""e determined. 

Histopatholcx::.cal e.x.:..-nination was perforr.-eC. on the 
follcwing tissues and crgans ~ (*) weights obtci.ned 

?.es-..:lts: 

liver* 
kidney* 
thyroid* 
gc:1ads* 
uterus* 
s;:-allgut 
1 :y::-ph r.oC.e 
pancreas 
stomach 
tl:ymus 

heart* 
spleen* 
adrenals* 
r:rostate* 
iarge g1.:.t 
lUI'.gs 
rr a."''TT'a.--y g 1. 
salivary gl. 
ITUScle 
u::inary bladder 

::..igh dose males and females d::::lrror.strated decreased l:x::x::-_y -:..'eights; 
increased liver, kidney a..•c gonad weight ratios; males s:-..o.-.'ed 
in addition increased rati:::s for spleen and prostate gla::d. 
-:-here was a suggestion of -:.,yroid hypertrophy in the r..ic:ile dose 
::-ales and fer:-.ales, but not in the high dose-ani. 'Nils. 

Clir.ical cher:-.istry findings were r.ot altered at any level 't:-! 
':.."'ea t:::en t. 

,\dve:::-se histc;::athological :::.:n9-ings ~re confined to the a;:rpearan=e 
':If a vacuolization of the acir.ar cells of the pancreas a~ t:.e 
2S~C :"~.1 lev~l. 

I BEST AYAitnlE CflPY J 2J 
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Conclusions: • .. 

The 90 day rat feeding 1'--:EL is 1000 ppn EL-103 basad en syste":1.ic 
·effects of altered orga"l/l:xxly wei•;Jht ratios and the appearar.oo of 
adverse histcpathology of the pancreas in high dose ar..i.r..als. 

B: Dog 90 day feeding study (D-398-71) 

Methods: 

Pure-bred Beagle dogs were ·diviced into four gr~t.?s of t-,vo fe
males and two rrales each and were offered diets contai:ring 0 1 500 1 
1000 cr 2500 ppn EL-103 fer 3 rronths (90 days). The a.'"'.irrals \-.'ere 
observed for appearance, l::el""-.avior, food consurrption a:-.d body wei<:;ht 
initially and at suit:.a:::lle intervals thereafter. Opht.'-.al.rrosmpic 
examination of the eyes \-.-as done initially and a te..rr:'~""1aticn. Blood 
sa.-:ples were obt.air.ed ~11..itially and. at 1, 2 and 4 wee."'..cs ar.d at rrcn
thly intervals thereaf-=er. These were exarni.ned for calcil=.l, irx:>r
ga'1ic t=hosphonlS, gluccse, BUL~, Cholesterol, total protein, albt..-:Un, 
total bilirubin, Al.'<, F;,., WH1 and SXJr. In addit-io:::, l-:0., Get., 
P.B:' s total and c<.iffere.::tial leuk~..es, reticulccy'"...es, clotti::g 
ti.'":'e, platelets, sed rate and proth...""''r.bin t.i.r:'es were 6eterr:-.l.ned. 

Gress and microscopic ::-.istopatJ-.ology was perfor.:-ed a:-.::: the f:Jllo.;i::g 
orgar.s and tissues ;..-ere e.Y.a.-nined: (*)• weights obtai::e-=. 

liver" 
heart .. 
gcnado:::* 
tJ-.yro:.c* 
rrarra,..· 

gall !:ladder 
lyrtt)h :1c:rles 
panc...-eas 
salivary gl. 
r:ruscle 
bladde.r 

kidney* 
spleen* 
adrenals* 
brain 
large and s:m:7..l g'..:t 
lungs 
mar.r.ary g 1. 
putuitary 
storracn 
thyr.1us 
prost.ate/uter..:s 

Uriz<e sa-,les ,ere cbta:r.ed ar.d exa7ined for su;ar, pH, protein, 
blcod and Sp. C.r. 

Results: 

Anorexia was noted especially in the high-ccse ar:.:...-:-als, lead.L"'.g 
to scr.e \-.'eight loss. :-::ere \-.'as no ::crtali ty. Behavi:::::-, and 
aP:=F....ara'1ce \-.'ere t;..~er.a.6:a!:le at all :.est levels. ~-'a c.=.."'.Cr.;-alities 
were seen in the he:. at.:: :ogical or uri:-.alyses st'..:.d..ies. 
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. Clinical c.'1ed.stry findings indicated increased ~ in the 
_2000 ppn fe.-rales: in addi tian, this gro~ exhibited increasing'·· 
levels for Alkaline phosphutase, up to four-fold over tr.at of 
a:mtrols. Levels of this paraneter had returned to normal at 
the terminal sarr;::ling. The 2000 ppn rrales likewise deronstrated 
this finding. There were no urinary aboonnal.ities. 

1000 ppn ferrales and rrales denDnstrated increased thyroid,ll::cdy 
weight ratios a."1d the 2000 ppn females also '6hc:M>ed increased splE!"'-n 
ratio. 

Histopathological findings were negative for adverse effect 
of EL-103. ' 

Conclusions: 

The sy·ste:Uc !~ fer feeding cf EI:r-103 to dcgs for three rronths is 
c:x:nsidered to be 500 ppn 0."1 the basis of i.."1creased thy=oid ratios, 
increased AlJr..alir.e phosphatase values and increased BJN in test 
an.irrals. 

c~~erau:>lo<;y Stu.."'y (R-6321 

~1et! . : 

P::egnd'H lc.'1 rats were offered diets containing 0, 60 , 1200 
or 1800 P:t:rn EL- . dur.i.n:J gestation days 6-15. Pups were 
by Ceasarian secti and were exarr.ined for weight, sex stribution, 
external visceral and · eletal ancmalies. Uteri and varies were 
examined for c;c_""FFra lu distribution of fetus , resorptions 
and litter size. 

Approxi!iat.ely a third of the 
in buoin • s soluti.c:n for visceral 
were cleared for skeletal exa:ninatio • 

Fesults: 

c ard1i t.echture were f · n nur:ber and 
e not dose related. fbdy weigi 

AbnoDnalities of s 
1""' ir. severity and 
parama t.ers were adversely affeeted. 

is not a t.era~en in rats at t."? to 1800 Plr:\ ;..tlen given L'i 
the duri::g C.ays 6-15 of gestation. 

2'1 
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Reviewed by: J. Rttt~c. 
c;ection I , Tox. Branch (TS-769C:) · Jo. 1., 1{~ 1. 
sec0nJar-1 nvie·.ver: R. Bruce Jaegec.(..{l/ '..-( · . 
Section ! , lbx. Branch (TS-769C:) , 

ll\TA F:VALtJA.TI·~ REPORT 

e ·yL.- ~oss22 

Olo. "bit 
STUDY TYP~: 11 Day Der'!lal, Rabbit TOX. CHEM. NO. 366AA 

ACCESSION NT~EP: 258052 f1RID NO.: 

TEST ~-~TERIAL: N-[5-(l,l-dimethylethvl)-l,3,4-t:'hi"idiazol-2-vl1-~,!!_'-<1L~thvlurea. 

SYNONNS: Tebuthiur.on: Lilly C:011oounc~ a 75503: EL-101. 

STI_TDY '.."t'MBER(S): ~H484 

SP0NSCR: F.:lanco, P!.'O'lucts, I!idianaool is, ::•J. 

TESTI~:G ~ . .l.CILITY: Lill·1 ~nsearc~ LabocatJ!:"i.es, ,-:;ceenfieln, I~. 

TITLE CF REPORT: Subchc0nic ( 21 ciay) Der.-:al !'0<icit:y Study in New 'ZeaL'!"id •·i'1it-.-~ 

'Ra'lbit:s --'li:h ;:"P.::11nical -:'ehuthiuron (EL-103, 755031. 

ACTf-lOP.(S): G. "3cown. 

REPOR:' I SSl'ED: ~_,a rc'h , l 9 8 5 • 

::::o?e -:'·r:~ ?, .J'l."i.iolt n'!vi.ew of =:?; :: U'l-147 "x l'H, liJ/l(l/85 anci t'1e n. 'Ri":tec 

c:·,:~-= .... •1f. l ~ 'l :Z/'=!Fi. 

"":".He .;c.-)urs C)f Eive "lale :'lnd fi-le feqale 'lthino t"ahbits .vece 1·~~1al1·' ~X:lVs•=-i ~' 

:1 ):"" :.nan '!Cl/1<'1 bwt •)f technical 7eh•lt11i.Jt"--:>n, 15 h')urs pee dav Eor ~1 ~'lvc;. 

~~:~·:-:? l ..'lr-?a of exposuc>? -,..as a!')()ut :1 <; 0E tl"le t0tal h0d¥ su!'"'f -'1<.:~ -\ r:-,~'. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. ZO.C60 

..-•· 005625 
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OF'F"ICE 0~ 
PESTICIDES .\NO TOXIC: SUaSTAHCE: 

TG: 

THRU: 

S·..;.::-ect: 
:. :) :: e J e c-:: 

DEC I Z 19&3 

Mr. R. Taylor, PM # 25 
Herbicides/F~~gicides Branch 
Registration ~ivision T~-7ti7C 

. 
R. Jaeger, Se·::-::ion t:ead /'~ .J~f/v. 
Rev. Sec. # :,·'l"oxic::logy Branch .•(r 11 
Hazard Eval~a-::lon Division TS~76~~ 

J 

i) • R i t ~ e r , T:: x :!. co 1 og i. s t D t..a( j )._ 
Rev. Sec. if : ··-:oxico.:ogy Branch - s--?) 
!-iazard Eval~::.:on Di.·:ision ~s-76-''- .• .,;:; 

J. -- .:~~~3 
r ;'~ 

12/ ·z...· ~z 

-- .... = 147~ 1 147 a:-.:: 101 - :'ebuthi.-..:r0n, :or:1pany ~espor:se 
:.ettet:' of :.1/ltl/:::. 21 .:::ay Rabr:·it Der::-,al Toxi.::ity Assay. 

2egis ::rant: E.la:.co, Greenfiel:::, IN. 

Caswel.l i;: 366AA. 

::l:::-.c·) t:"es;>on:=s tQ certa1n =1na1ngs cited in tr.e lu-3u-:.5 TOX revie•• -.• 
a:...: ;Jay L<:r:7!al study{# Eul484, c.=1ted l·1arch, l3i::!5, Ace. IF 25diJ52, Ra::· 
:..:;~.::ole). TJ-·,e study was classifie:: as CORE Sup;ler::enta:-y beca;.;s~ tne 
s:.:-.;le t~eatr.ent level did :::>t cor.stitute a :\OE:... The ::indlngs, the 
~:::-;:ar.y ~espor.ses and our e·.•:luati:Jns are as follo·ws: 

.. :.~EL 1s· l.ec;!j than luL:u r.~/~.:; casej on tt:e toll':)wlng CQnsiderations: 

J~creasec ~~dy weight ~a:n anc food consump~i6n were obser~ed f~~ 
:>r:e ar:1~al. 
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Company response: 

1. !:iuch effects a;e common among animals during the first week of 
treatment. Thel animal sUbsequently gained weight. No his to
patholoqical effects or obvious clinical signs were present. 
The effects were isolated, and were not related to treatment. 

Our Evaluation: 

1. We agree with the Sponsor. That the effects occured in only one 
animal out of five treated supports his contention that they could 
not be firmly attributed to exposure to tebuthiuron. 

TOX review finding: 

2a. Significant increases in treated male blood glucose levels. 

2b. Decrease in bilirubin and alkaline phosphatase values in treated 
males. 

Company response: 

2a. Blood glucose leve ll's in the Sponsor 1 s rabbit colony show a wide 
variation ceoending on the time feed was last ingested and on the 
i:1di·.ridual animals 1 response to handlir.g. The treated male ani::;a:: 
blood gluccse values were only 10.9% higher than the controls' 
values at ter.nination but were l0.5%·less than the initial values 
a~d ~ere well within historical normal limits. 

2b. ·.;alues for treated. male bilirubin and alkaline phosphatase were 
also·within normal limits for these parameters. Since there were no 
supporting histopathological alterations the findings are not of 
toxicological significance. 

Our Evaluation: 

2a. \;e agree with the Sponsor as to glucose. This pa~ameter is highly 
variable even in normal subjects and can be influenced by such 
things as p.tlysical stress(!). Moreover, the fairly small increase 
(10.~%) over control values can reasonably be considered to be 
·,.;ithin normal limits. 

2b. The reduced values reported for bilirubin and alkaline phosphatase in 
treated animals in this study were not statistically significantly 
different when compared to the controls. 

(1) Tietz, N. 1;. Chemical Guide to Laboratory Tests. Saunders. 1983. 
p p • 2 3 o- 2 3 2 • 
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TUX review finding: 

3. Decreased female relative adrenal weights were reported. 

Co~oany Response: 

3. The decreases were slight and not statistically different from 
those of the controls. 

Uur Evaluation: 

3. The-decreases were not statistically significant; hence the apparent 
effect is not toxicologically meaningful. 

TOX review finding: 

4. Increased absolute and relative spleen weights were reported for 
the treated females and males. 

Corr.oany Response: 

4. These values for the treated animals were within t~e nor~al range 
of variability in the Spenser's colony. Moreover, the differences 
were not sta~istically significant. 

Our Eva 1 uat ion: 

4. ~e aqree with the Spenser. 7he differences in rela:ive a~d absol~te 
spleen weights in the treated females were small a:1d were not 
statistically significant wr.en analysed using Student's "t" test.. 

TOX review fi.nding: 

5. One treated female showed a congested liver. 

Co~=anv Resoonse: 

5, The finding was not supported by histopathological or clinical 
chemistry/hematology findin~s. The occurence in C:le female is 
considered to be isolated and not related to expos...1re to 
teouthiuron. 

Our Evaluation: 

5. ~~e agree with the Sponsor. An isolated occurence of a finding 
cannot of itself be c·onsidered a treatment-related effect. 

3i 
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Overall Conclusions: 

''~e agree with all ehe Sponsor's responses.· The effects noted were in 
no instance indica~ i ve of denX)nstrated toxicological response. 

Accordingly, we conclude that the study should be reclassified as CORE 
Guideline, and that it therefore fulfills the requirement for the :ll day 
Dermal Toxicity assay under 40 CFR SlSij.l35 (~2-2). 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. Z0460 
00474£. 

:'-!E:-IORANDUM 
OI"I"IC:It OP' 

f'ltSTIC:IOIES AHO TOXIC SU8STAHCES 

SUBEJECT: Tebu thiuron 
N-[5-(1,1-dirnethylethyl)-1,3,4-thiadiazol-2-yl]
N,N'-dirnethylurea 

FROM: 

TO: 

T~RU: 

E?A. No. 

Tox. Chern. 366AA 

Ray Landolt 
Review Section #l ~ ~' _.. 
Toxicology Branch/HED (TS-76 9 y/_>~ j'-'"''7-J::::-... 

~obert J. Taylor 
Registration Division (TS-767) 

Robert B. Jaeger, Section Head 
Review Section #l 
Toxicology Bra~ch/HED (TS-769) .. 

Elanco Produc~s Co. May 9, 1985 

1471-147 (dry f1owable preemergence and 
herbicide) 

l4Jl-10l (Technica!) 

Ac~ion Reauested: 

1. Review of a 21-Day dermal toxicity study cond~cted with 
t~e technical formulation (97.8%) identified as EL-103, compound 
75503. 

2. Request for an exemption from a 21-day. dermal toxicity 
testing fo~ the 85% dry flowable formulation based on •no systemic 
toxicity at' the limit dose (1000 mg/kg) in a 21-day der-:nal toxicity
st:udy", conducted with the technical formulation. 

33 
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Recommendation: 

2 
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0047t: 

The 21 day ce:r:mal toxicity study on the technical formulation 
could be upgraded with additional dosage levels to establish a 
systemic no-effect level rather than conduct a 21-day dermal study 
on the 85% use formulation. 

21-Day Dermal - ?~bbit 
Lilly Research La~. No •• 801484, March 1985, Ace. No. 258052 

A. Procedure 

Two groups of five male and five female 12-16 week old New 
Zealand Whit: rabbits weighing approximately 2.58 kg were 
dosed dermal:y at 0 and 1000 mg/kg, 6 hours per day for 21 
consecutive cays with the dry for.n of the technical material 
(97.8%). The test material was applied to a damp gauze pad 
that was equ~valent in size to 10 percent of each rabbit's 
body scrface area then place on t~e rabbit's back, covered 
with an elas~ic nonocclusive bandage and secured with tape. 
The ani~als ~ere fitted with collars and housed individually. 
Following th: 6-hour exposure the dressing was removed and 
the tes~ area~ was rinsed with tap water and dried. Body 
weights were =ecorded each week with doses adjusted to 
changes in body weight. Food consumption was measured daily. 
Ophthal~ic examination, henatolo;y, and clinical chemistry 
evaluations. ~ere performed initially and at the terminatior. 
of the study. ~he animals were cbserved twice daily for 
signs o:: toxicity and for dermal irritation prior to trea::::ne:~t. 
At the :ermi~ation c:: the study all animals were necropsied, 
organ ·,.;eight.: recorded, and tiss~es collected at necropsy 
examinee micr~scopically. 

9. Results 

1. Gross Observations 
a. ~o s~;ns of toxicitj, occul~r effects cr deaths were 

reported. 

b. Sligt:.t erythema was obse!:""Jed ·.within three days (2/10), 
clearing by day 7. 

c. The mean body weight gain and food consumption of the 
test and control groups ~ere comparable. One female 
(No. 175731) of the treated group failed to gain 
wei~~t over the test period which was evident by the 
decrease in food c6nsumption for this animal. 
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2.. Clin·ical Observations 0047 .~ ~· 
a. Hematology 

i. A statistically significant increase in the mean 
corpuscular hemoglobin was observed for the 
treated females, but comparable to the pretest 
values. 

b. Chemistry 
i. A statistically significant increase in =ale 

glucose values was reported as compared to controls 
accompanied by an observed decrease in male total 
bilirubin (22%) and alkaline phosphatase values 
( 2 2%) • . 

ii. Male alanine transaminase values were statistically 
decreased as compared to the controls, ~ut 
comparable to the pretest control.values. 

3. Terminal Observations 
a. Organ weights 

i. Increases in absolute (14-20%) and relative (16-
17%) weights of the ~pleen were observec =or both 
sexes. 

ii. Decrease in female relative adrenal (24\} 
weights were observed. 

b. No gross pathological changes were observed. 

c. Histo~athology 

i. Liver congestion was reported for one fe~ale (~o. 
175841) of the treated group. 

ii. Focal granulomas of the cerebrum and ce=ebell~~ 
were reported for another female (~o. 1;5831) o= ~ 
the tr~ated group that was "probably d~e to an 
infectious organism". The incidence of focal 
granuloma in the central neverous syste~ of 
rabbits is a common occurrence (Dr. Kasza). 



.. 

c. Conculsion 

1 •. Classificat~on of data- Supplementary 

/ --' 005822 
/ ..... 

2. No observable effect level is less than 1000 mg/kg. 
a. Decreased body weight gain and food consumption were 

observed for one animal. 

b. Significant increases in male blood glucose levels 
accompanied by a decrease in biliru~in and alkaline 
phosphatase values were observed. 

c. Decreased female relative adrenal w~ights were observed. 

d. Increased absolute and relative spleen weights of 
both sexes· . ..,ere obs~rved. 

e. Liver congestion was observed for c~e treated female. 

Reviewer's Note: Guidelines recommend that if ~oxic effects are 
noted in a single dose study, a full study 
using three doses may be necessary 

TS-769:LANDOLT:sll:X73710:9/25/85 Card 8 



Reviewed by: D •. Ritter, Toxicologist 
Section I, 'Ibx. ~ranch (TS-769C) . · ,.II., 

4
j .. Jn 

seco~ry reviewer: R. Bruce Jaeger, Section Head ~I-P.(~I1-1:J 
Sect1cn I, Tox. Branch (TS-769C) · v · 

0!\TA EVALUATIOO REPORr 

STUDY TYPE: One Year D::q Feeding Study. 

ACCESSIOO Ntlf!BER: NA 

'!OX. CHEM. 00. 366M 

MRID NO.: 146801 

TEST MATERIAL: N-[5-(l,l-dimethylethyl)-1,3,4~thiadiaz61-2-yl]-~,~·-dimethylurea. 

SYNOOYMS: Tebuthiuron: Lilly Canpound t 75503; EL-103. . 

STUDY NUMBER(S): 004283 

SPONSOR: Eli Lilly and Canpany, GreenfL:ld, IN. 

TESTI~ FACILITY: Lilly Research Laboratories, Greenfield, IN. 

TITLE OF REPORT: The Toxicological Evaluation of Tebuthiuron (Lilly Canpot.:.nd 
75503) to Beagle ll::x]s for One Year. · 

AtJI'HOR(S): Todd, G.; Means, J.; McGrath, J. 

REPORr ISSUED: February 1985. 

CONCLUSIONS: NOEL = 25.0 ~/kg bwt./day 

Classification: CORE-Minimum data. 

Soecial Revi~N Criteria (40 CFR 154.7) ~c~e. 

A. MATERIALS: 

1. Test canoourx:I: Tebuthiuron Description: Powder 
Batch t: X-35920. Pur1ty: 98.9% 

2. Test animal.at SOecies: ·D:xl , Strain: Beaale , 
Pqe: 5 - I -.xs. Weight: 6 -7 ko., Source: Marshall R. t •• 

B. SIJDY DESIQI: 

1. Animal assiqnnent 

Animals were assigned 4 M .& 4 F to the followino 
test groups: 

Control 
U::M DJse 
~id rose 
High rose 

...,o:-::·~o-=--_T!Q/kg 
--:-l:-2 ~· 5::--_nq/kg 
...,2::-:5~·-=-0 _nq/kg 
.....;5::;.,;0;..:. • .;;..0 ___;rrq/kg 

.. 
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2. Oampound Administration: 

Test Material was administered orally by capsule, once daily, exceot for 
Christmas day. 

3. OUali ty assurance procedures were Standard GIP. 

4. Animals were weighed on day 3, then weekly thereafter for one year, 
except for the week of· Christmas. 

5. Animals received 300 gm feed daily. water was available ad libitun. 

6. Food cons~.~r~Ption was estir.lated daily. 

7. Animals were inspected daily for signs of toxicity arrl mortality. 

8. Anbnals were qiven a complete physical exam initially and at tennination. 

9. Opthalmalogical examinations were performed initially, at six months 
and at tennination. 

10. Blood was collected initally and at 1, 3, 6 and 12 months for hanatoloqical 
and clinical chemistry analyses from all anDnals. 

The CHECKED (X) parameters were examined: 

a. Henatology 

XI Hematocrit (PCV)* 
XI Hemoglobin (HGB)* 
xl Leukocyte count (WBC)* 
X Erythrocyte count (RBC)* 
X Platelet count* 

Blood Clotti Measurements 
X {Thromboplastin time) 
X Thronbocyte count 

XI Leukocyte differential COJnt* 

X
X I Mean corouscular HGR ( MC':O:) 

Mean corouscular HGB cone. (MCHC} 
xxl Mean corpuscular volume · 'K:V} 

Reticulocyte count 

* Recaauenilld for chronic studies in accordance with Subpart F guidelines. 



b. Clinical Chemistry 

Electro! ytes: 
I Calciun* 

Chloride* 
Phosphorous* 
Potassium* 
Sodium* 

~k:line phosphatase ··1 C~atinine phosphokinase* 

-3-

Other:: 
--r-Albumin* 

• 
XI Blood creatinine* 
X Blood urea nitroqen* 

I Cholesterol* 
XI Glucose* 
X Total Bilirubin* 

TOtal Serum Protein* 

XI Serum alanine aminotransferase (also SGPT)* 
I Se~ aspartate aminotransferase (also SGOT)* 

005822 

* Recommended for chron1c stud1es 1n accorcance wi~~ Subpart F Guioelir.es. 

12. Urinalysis 

Urine was oollected from fasted animals !.nitially and at 1, 1, 6, and 12 
months. 

The CHECt<ED {X) parameters were exa.-nined. 

XI Apoeat:'ance* XI Glucose* 
I Volune* 

.. 
Ketones* 

x! Specifi::: gravity* I Bilirubi :-,* 
XI pH. xl Blood* 
XI Sedbler.t (microscopic)* XI· Protein* 

?ec:T.Ti.er.Ce--: :.'Jc .:hronic studies in accor::ar.ce ·.;it~ SC..:::oar-: ;::- ~u.i.delir.es. 

13. Necrocsv and Pathology 

All animals that died or that were sacrif:ced on schedule were subject to 
qrcss patholoaical exami:iation ar.d the CP.:::~~ (X) tissues -...ere collected a~:: 
nt:'epared for histological examination. ~.e {XX) ot:'gans were weiqhed. 

Dicestive svstem Cardiovasc./Hemat. ~urologic system 

XI Salivary glands* 
r Esophagus* 

xl Stomach* 
X 1 [)Jodenum* xl Jejunum* 
XI Ileum* 

Cecum* 
xl Colon* 

I Rectun* 
xI r..:.·:co:•l r 

I 

~I 
~I 

Aorta* 
Heart* 
Bone rnarro..~* 
Lymph nodes* 
Spleen* 

XI Thymus* 
Urccenital 
XX Kidneys*tt 
X Urinarv bladder* 

XX Testes*tt 

XI Brain*t (cerebrum, cerebellum, ~rn ;c~. 
XI Perinh. !"terve* 
I Spinal cord (3 levels)* 

XX. I Pituitary* 
Eyes* 

Glandular 
XXI Adrenals* 

X l'-1anrnary qland* 
Xi.~~~athyroids*tt 

XX i . Thvroids*tt 

.. Recarrneneed for' chronic studies in accccdar.ce with Subpart F Guidelines. 
tt nrqan ·Heicht recammeneed for' r.ht:'onic ncn-t:'odent st~~ies in accct:'dancP. ·..;i~~ 

Su.bpat:'t F ~uidelines. 



xl Prostate 
XXI CNaries*tt. 

XI Uterus* 

-4-

-
other 
xTii:me* 

XI Skeletal muscle* 
Xl Skin* 

005822 

I All gross lesions and masses* 

* Reccmnended for chronic studies in accordance with Subpart F Guidelines. 
tt Organ weight reccmnended for chronic non-rodent studies in accordance with 

.Subpart F Guidelines. 

11. Stati~:tics - The followiOCJ procedures were utilized by Petitioner in 
analyzing t."1e data: D.mnett and Bartlett. 

In addition, Student's "t" test was used by the reviewer when considered 
appropriate. 

C. RESL":.TS: 

1. ~rtality and Siqns of Toxicity -

.!.~l animals survived the experb:ent to terr.tination. Sings of toxicity were 
confined to the Hiqh dose males ; females and consisted of anorexia, emmesis 
and diarrhea. 

:-'le OOEL fnr these effects is 25.0 rrg/ko bwt./day. 

2. 9ody Heights and Feed Consunption·-

~ dose :nale and fE!'Mle !::odv weiohts were siqnificantly reduced d;.;!:"i:.a 
~~e study when compared to that of the controls. However, the initial 
=octy·weights for these animals were also reduced and this e~fect is not 
c~nsidered to be treatrrent related. The rate-of-weiqht-oain was sL~ilar 
:or treated and control groups. ~='eed constn~Ption was not affected by 
exposure to Tebuthiuron. · 

~e OOEL for these parcsneters is > 50.0 m/kq bwt./day. 

3. Cl;lhthalmic examination was negative for effect of exnosure to Tebut~iuron. 

:'he OOEL for this effect is > 50. 0 !t'q/kg t"7.olt. 

4. :;lood exami.nation -

" Hematooram 

·No statistically siqnificant_differences were reported exceot: -
Thrcrnbocyte counts were increased throuqhout the study and were 
significantly increased from 6 months to 12 months in the the ~iah 
dose males. 1he 'JJEL for this nararreter is 25.0 :TQ/k.o :rwt. 



... 

" 

0 

• 005822 
-5-

Serogran 

The followin;1 blood parameters recc:rrmeOOed for chronic studies were not 
supplied: 

Calcil.m, Albumin, Chloride, Phosphorous, Cholesterol, Potassiun, 
Sodium, Serum aspartate aminotransferase (SGOl'), Creatinine phosphokinase, 
Total Serum Protein and Cholesterol. 

Males -

Alanine transaninase was significantly increased at 26, 91 and 363 
days in the High dose group. Alkaline phosphatase was significantly 
increased in the High dose group on day 363. Bilirubin was significantly 
decreased in the Low dose group but significantly increased in the 
Middle dose and High dose groups on day 91. It was significantly 
increased in the Middle dose and High dose groops on day lAO and 
significantly decrP.ased in all test grolips on day 363*. 

Females -

Alanine transaminase was significantly incree.ded in the High dose group 
on day 363. Bilirubin was siqnif.icantly reduced at all levels on days 
days 26 and 363. This parameter was significantly increased in the 
Mid and High dose levels on day 180 •. The Low dose group was signi~icantly 
decreased on day 91 *. Creatinine values were significantly increased 
in the Low and High dose groups on day 91, in the Mid and High dose 
groups on day 180, and in the Mid dose group on day 363*. 

Overall, we conclude that the OOEL for serum effects is 25.0 rrq/kg 'r::Mt, 
based on ~~e increased alanine transaminase and al~aline phosphatase 
values in ~he High dose males, and on increased alanine transaminase 
in the High dose females. 

5. Urinalysis showed no effects that could be related to treatment with tebuthiuron. 

The OOEL for this examination is 50.0 rrq/kg hwt. 

,6. Post-1-brteni examination -· . 

Gross-

No gross abnor:malities were reported. Liver-to-tx:ldy weight ratios were 
significantly increased in High dose males and females; Kidney-to-body 
weight ratios were significantly increased in hiqh dose females. Lhyroid 
gland-to-body weight ratios were significantly increased in the hiqh dose 
males 0

• 

The OOEL for relative organ weight ratios is 25.0 ng/kq bwt. 

The findin;1s for Ailirubin in both males and females, and those for creatinine 
in the females, were not consistent, beiiY.l reduced at one observ<ltion period and 
-increased at others, and sl'1o.olil'Q no dose relationship over time; we therefore 
consider that these represent normal bioloqical variation not related to 
exposure to Tebuthiuron. 
When canpared with the corresoondirxt control males usim Student's "t" test, 
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Micro;;coeic -

The followin;J tissues reccmnended for chronic studies were not examined 
histologically: Esophagus, Trachea, Lesions & masses, Spinal cord (3 levels) 
and .Aorta. 

No histopat."'lolc)gical effects were reported for any level tested. 

The OOEL for histopathological effects is 50.0 mg/kg bwt. 

D. DISCUSSIOO AND CCNCLUSICN=;: 

The effects proeuced by oral exposure to. Tebuthiuron in this one year dog 
study included _increased relative liver weights in high dose males and females: 
increased relative kidney weights in high dose females, and increased relative 
thyroid weights in high dose males. There were no adverse histooathological 
findi~s for these organs, however. Alanine transaninase and alkaline 
phosphatase values were significantly increased in the high dose males, and 
alanine transaminase in t."'le high dose females, an:! these increases were substantial, 
being several tL-nes greater than those for the correspondin] control grcons at 
teonination (day 363). This indicates a significant hepatotoxic effect at this 
level in both sexes. Increased thranbocyte counts in the High dose rr.ales 
throughoo.Jt the study appear to be an isolated fin::iirg. 

The overall NOEL"based on relatve organ weight ratios, increased serum alanine 
transaminase, .a:~aline phosphatase and increased thrc:mbocyte counts is 25.0 
mg/kg t::1..t./day. 

E. cORE CJ:ASSIFICATIOO: 

Minimun data: Recarmended serun electrolytes, enzymes and histopatholcx:;ic examination 
of recarrreooed tissues were not supplied*. 

* Althouqh these ~rameters are missing, the available data in this study shows 
there were no startling clinical findinas in the other parameters, in the 
histopat.~lcgical examinations or in the orqan weight ratios. It is therefore 
doubtful that re~atinq the study would have any effect on the current NOEL, 
aoo would not be likely to identify additional target organs. 4 2 
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SniDY TYPE: Chronic/Oncogenicity Study, Rat. mx. CHEM. oo. 366M 

ACCESSION NUMBER: MRID 00.: 20714 

TEST MATERIAL: N- [5-( 1 ,1-dimethylethyl)-1 ,3 ,4-thiadiazol-2-yl] ~.~'-dimet..'wlurea. 

$YNCNYM.S: Tebuthiuron: Lilly Ccmpound t 75503: EL-103. 

S.rtJDY NUMBER(S): R-603 and R-613 (replicate studies) 

SPCNSOR: Eli Lilly and Canpanv, Greenfield, IN. 

TESTING FACILITY: Lilly Research Laboratories, Greenfield,. IN. 

TITLE OF REPORT: The 1bxicolocrical Evaluation of Tebuthiuron (EL-103) in ?ats 
For 1\t.lo Years. 

AfJI'HOR(S): G. C. 1bdd, W. R. G:...'1son, et al. 

REPORI' ISSUED: November 1976. 

C:NCWS:'"CNS: ~bne. Supplemental study. Classification: OJRE - SuJ:Ple--entary 

Snecial Review Criteria (40 CFR 154.-} None. 

-~.. MATERIAlS, ME'n-!OCS AND RESULTS: 

See the 5/31/"77 review by M. C:UaifE>, copy attached, which desc::ibes reocrtirQ 
deficiencies in the histopatological evaluations. The def.iciencies were 
reiterated in Dr. Quaif.e's review of 8/18/78, capy attached. T!"ley seen ~o have 
been resolved in her 4/24/79 review, ~ attacherl: however, there is no 
further ·doctmentation as to tr.e basis for this apparent resolution, i.e., 
additional data, etc. AccordirQly the deficiencies renain. 'Itiey incluce: 

l. Q-lly major lesions were rerx>rted - not minor and POSsibly sionificant ones. 

2. NUme~ instances of emaciated anLmals, animals with neohritis ane/or 
lyrnphc:aa and pneuoonia across all groups: Furthermore, the nunber ~f 
an~ c!Ylrg on test, cannibalized, l'l'lissirQ or autolyzed is indicative 
of urithiftv animals or r:oor GLP. 

3. tb feed consumption figures were provided. 

4. tb body weight data (except fo;:- a growth graph) except on two year 
survivors. None on other anLmals. 

5. Details of statistical a~alyses were not nrovided, only t~at "linear 
trend analysis" and "Z" statistics were performed. Neit!'-.er were f·..;rther 
characterized. 

1 BEsr AvAiiiaucOPY 1 
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6. No indication of how many rats per sex per Qra.IP were examined 
histopathologically for each specific tissue: obviously, not all anUnals 
could be examined if missi~ or autolyzed. 

7. Survival at 24 months was inadeauate (should be 25% in all qrcx;ps). 

Study f R-603 Study t R-613 Cclnbined 

Males Females Males Fenales Males Females 

Controls 13/60* 15/60 20/60 15/60 33/120 30/120 

0.04 % 9/40* 9/40* 5/40* 11/40 14/80 20/80 

0.08 % 11/40 9/40* 9/40* 11/40 10/RO 20/80 

0.16 % 11/40 12/40 9/40* 15/40 20/80 27/80 

* 25% or less survival to tennination (minimum of 25% in all qrouos recatmended 
at 24 months, and 50% at lR months. 

OVerall, these deficiencies are borderline bet~~en Supplemental and Invalid. 
It is not oossible to upgrade this ratinq. 



• Reviewed by: o. Ritter, Toxicologist 0)~ 1-r 1-0"J 
Section I , Tox. Branch (TS-769C) i/'1 
Seco~ry reviewer: R. Bruce Jaeger, Section Head /JM Jf..l16 
Sect1on I, Toxicologu Brat:tch U1

0
Q 7 

'!lt\TA EVALUATICN REPORT 

STUDY TYPE: Oncogenicity Study, Moose 'lOX. ~. NO. 366AA 

ACCESSICN NUMBER: MRIO NO. : 20717 

TEST MATERIAL: N- [5-( 1,1-d~thylethyl)-1 ,3,4-thiadiazol-2-yl] -N ,!!_' -dimethylurea. 

SYN:NYMS: Tebuthiuron; Lilly Compound t 75503; EL-103. 

STUDY NTJMBER(S): M-9153 and M-9163 (replicate studies) 

SPCNSOR: Eli Lilly and Company, Greenfield, IN. 

TESTING FACILITY: Lilly Research Laboratories, Greenfield, IN. 

TITLE OF REPORT: '!he Toxicological Evaluation of Tebuthiuron (EL-103) in ~ice 
For Two Years. 

!>.U'I'HOR(S): G. C. Todd, W. R. Gihson, et al. 

REPORT ISSUED: November 1976 • .. 
cc:NCWSICNS: None. Invalid study. Classification: CORE - Invalid. 

Special Review Criteria (40 CFR 1S4.7) None. 

A. ~TEPJA!..S, ME'IHOI:S AND RESULTS: 

See be 5/31/77 review by M. ouaife, COPf attached, which describes reoortin::: 
~eficiencies in the histopatological evaluations. The deficiencies were 
~eiterated in Dr. ouaife's review of 8/18/78, copy attached. ~ey seem to have 
!:leen resolved until her 4/24/79 review, copy attached: however, there is no 
further documentation as to the basis for this apparent resolution, i.e., 
additional data, etc. .AccordirxtlY t'"le deficiencies remain. They incluce: 

1. Necrc.psy reports of early death animals- and 2 year termination anhnals are 
mixed together with no indication of heM many animals· per qrouo were 
sectioned for each tissue; i,e., 10/60, 30/60 or 1/60? 

2. Necrq;leies were not performed pranptly on moribund or dyinq ar:i:rldls as 
indicated by the nt.rnbers of autolyzed, missirg and cannibalized animals. 

3. An exceptronally high incidence of nephritis, pneumonia, and malionant 
lymphoma in all oroups, and in virtually everv animal nemonstrates an 
unthrify rodent colonv, makinq it virtually impossible to rtetect canoound
related effects f~om the few remaininq animals. 

4. Clinical chemistry and hematoloqy was performed only at te~ination ann 
only on the su~ivinq animals. 

[BEsfAvAiiAm CIJPY J 
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5. Survival at 18 100nths was inadeauate. 

Study t M-9153 Study t M-9163 canbined 

Males Females Males Females Males Females 

Controls 13/60* 12/60* 16/60 15/60* 29/120* 31/120 

0.04 % 14/40 8/40* 9/40* 7/40* 23/80 14/80* 

0.08 % 7/40* 9/40* 13/40 8/40* 20/80 17/80* 

0.16 % 12/40 10/40 13/40 15/40 24/80 25/80 

* 25% or less survival to termination (minimum of 25% in all qrouos recannended i~o: 
mice at 18 roonths: 50% at 15 roonths). - -

6. Control grouns may have been exposed to another canoound for three roont."l.s 
durinq the studv. 

The use of unthrifty aniinals and the inadvertent exposure of the control qrouos 
to another chemical render this study Invalid for CORE ourooses. There is no 
possibility that it could be upgraded by submission of additional data. 
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Tebuthiuron belongs to the class of substituted urea 
compounds. It also belongs to a c~ss of compounds which contain 
a 1,3,4-thiadiazole moiety. 

other PP's: 6Gl667 and 5GlS62. 

Proposed use cr the pellets is on rangeland and grass 
pastures in Texas and Oklahoma to control various undesirable woody 
plants. Formulation is to be applied at 0.5 to 5 lbs active i.ngred- • 
:ient/acre at "any time."_ There are no label restrictions on grazing of 
livestock. · · 

'l'OXICOLOGY: 

Old TOX data are reviewed by Mr. B. Jaeger, 11/7/74 (1471.-.
EXP-X), and by Mr. D. Rit.ter, 2/l.l/75, PP No. 5Gl562. They include 
acute oral. (Rat LD50 • ca. 600 mg/kg), dernal., and inhalation toxicity, 
and eye irritation; 90-day rat and dog feeding; and rat teratology; 
and rat, dog, arxi rabbit metabolism studies. · 

New TOX data include rat reproduction; rabbit teratologic; 
:::Jetabolism (in roouse, rat, rabbit, dog, duck, arxi fish)t cattle safetyr 
and 2-year rat and mouse feeding studies. A sensitization study, 
~reviously submitted, and the other new 'lOX studies are abstracted j,. 
:,elow: _1 "~..:_.,--.... 

""C"' ., /·· 

.2-vear rat feedi studies R 3 and R 13 G. c. Todd et al. Tox. J...--60 -6 ..>\./ 
Div. L Research Labs. Nov. -1 Sec. C Book 2 this PP. 

_ Me.thod. In ~wo studi~s of identical design, groups of .40t:l -:"J.. 
arxi 40F~Harlan rats (Wl.star-derl.ved), 33-35 days old and ll3-2J6 g 1.n -\c 

vt, each receiv.ed 400, 800, or 1,600 ppm tech. (97%) tebuthiuron in 

the d.iet. (Lill.y mill ration) for 2 yrsf there _were 6-JM and 60F controls. 
~ats were individually caged and given food and water' ad lib. The 
-:.ebuthiuron was from Lots l~o. 6SG43 arxi BJ0-23-149. 

Diets were assayed at intervals for conten~ of test chemical -
at 0, -6, and 18 mnths, both at time or preparation and after being 
aged for one week. 

Animals were checked twice daily and, closJly, once a week •• 
:bey were weighed and amount of food consumed determ~ned, weekly. · 

At 6, 12, and 18 roonths, · 5M and 5F rat:./ group and, at 
2.4 roos., all survivors were tested for hematocrit, henoglobin, REC's 
and WBC's (total and differential). At 2 yrs, proth~ornbin time of half 
~f the rats and blood chemical values of the other h1l.f were determined. 

~-- ... ....J__~·. ~(U-1 L. ~f..~, "PIIil / s;/ ~ CG~ ~~ 0 )- }J-7) 
u 47 
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At 6, 12, and 18 months, blood urea nitrogen, serum glutami.c-pyruvie 
transaminase, and glucose were measured. At 2 yrs, same plus creati-. 
nine, total bilirubin, and alkaline phosphatase were deter::d.ned. A 
6 and 18 mox:ths, urir.a.lysis (for sp. gr., sugar, pH, protein, and 
occult blood) was made on 5M a~ 5F rats/group. 

All survi"o"'rs and animals which died (i.f not autolyzed) were 
examined grossly and ~croscopically for lesions and tumors. Tissues 
processed for microscopic examination are: Gross lesions; nodules, 
tumors; skin, marnma.ry gland, salivary gland, lung (with nodules), 

• 

heart,* th;yro:id .(with parathyroid),• stomach, duodenum, jejunum, ileum, 
colon, mesenteric ly:l!ph node, liver (with nodules),* skeletal auscle, 
thymus, panc:reas, spleen,* ld..dney,* adrenal,* ur.ina.I:r. bladder, prostate,* 
testis,* ova--y,*.ute=-~s,* brain, pituitary, eye, sp~.al cord, and sciatic 
nerve. Orga.'"lS starred were ..,.eighed. Formalin-fixed tissues were stained 
with hematoX7lin and eosin. 

We note 1 t!:e experimenters arrogated to themselves the deterr.~
ination as U> which :::icrosconic findine:s are signifio:ant e!"lough to reoorta 
"Anatomic al-:.eratior.s which were of r.tinor importance. such as those . 
related to ;:: ..... siolo~::: involutions and'atrophy, chrimic .;:lflammatiors .. 
and degeneration associated with aging, were not inc:_uded in the tables · 
of pathologi.::: diagnoses. These lesions had little o:· no influence on th 
the •well-be::...-:.g' or longevity of the animal, and the~· were unrelated to 
the test co:::;::wound •••• " (emphasis added). Only "impo:·tant" lesions- Po~~ 
related to ca:;.se of C.eath of test ani.rr.a.ls, chronic lnsions related to 
test _compour.dt and r.eoplastic lesions are "diagnosed ani tabulated." 
(Rept., P• ~)• 

\ 

We ~dge t:-..:..s :practice (of excluding so-c a: .led ":ninor" autc;:sy. . , 
findings frc!:l the report) as undesirable~ at best, a11d, at worst, unac- .· 

.ceptable; si::ce certain omitted findings might be junged toxicologically J 
significant :Y other seientists. 

Resclts. Both M and F rats in top-dose (1: 600-}:pm} groups :.n 
both studies grew less well (e.g.,·lO%) during first 3-4 oonths. 
Other test rats did r.ot consistently lag behind cont1·ols. Food con
sumption values are not included; therefore, one caru.ot pick out any 
cause of reduced body-weight gain. 

Tt.ere was no effect on mortality. 

Tt.~e was r~ effect on herr.a.toLogic or blooc che~stry or 
urine values. The cc~nly noted protein in urine if. ascribed to 
glomerulone~h.-itis, which occurred in both test rats and controls. 

Males in t~p-dose group had higher k~dneyftody ~eight ratios. 
Gross and microscopic findings, including incidence ~f neoplasms, 
show little, if any, effect of test compound, judged by perusal of the 
SWTh~ry tables provided. A previously found lesion (in 90-day rat 
feeding at 2,500 ppo), vacuolization of pancreatic acinar cells, 
occurred infrequent~ in these studies. 

J BEST AVAJtABlE COPY I 



/ 

lo 

005822 
- 5-

Results of assay of test diets show good agreement with 
theoretical content of test compound. This includes diets "aged" 
the time they would have been in the study,~ne week. 

Two-- ear nx:>use feedine: studies M-9153 and H-9163 tebuth~uron b G.· 
c. Todd et al., Lilly Research Labs. 1 Nov., 197 1 Sec. C, this PP, 

""2_C I I! 

Hethod. Two identical 2-yr feeding studies were carried out 
on Harlan ICR mice, using technical (97%) tebuifhiuron (Lot no. B3o-23-
149). Mice (3-4 wks old; 16-26 g in wt) were housed 4 to a cage. 

Desi~n of the studies is nearly identiCal to that of the rat 
studies (above). Exceptions: Food consumption was not measured; 
heoatologic and blood chemical determinations were mLde only at 2 years; 
no urinalysis was done; kidney arxi a~enal "WEre weighE:d together, as was• 

uterus with ovary, and neither prostate'nor thyroid-1~atr~oid was weighed. 

~~--------------
Again, so-called "rrd.nor" lesions are not t~.bulated (report, p. 

10). Again, the practice is judged not desirable-to .. unacceptabie. 

Results. Test compound had minical effect {decrease) on 
bo~y-weight gain and no apparent effect on mortality hema~ologic 

values, or blood chemical values. Inspection of tab:.es of microscopic 
findings reported indicates that no importa."'lt treat1111mt-related, chronic 
signs of disease occurred, and that incidence of neo~>lasms is roughly 
the same throughout control and test groups •. 

Assayed content of tebu:.hiuron in diets, b•>th fresh and those. 

a~ei one week, agrees well with the theoretical. 

Ad::er:du.rn to t!·.e two rat and nx:>use long-tere1 studies& . · 

Combined tumor incidences of the two rat s·~udies were evaluated 
statistically, as were those of the two mouse studiei. Reference is: 

YOT.:.."1g, S. A. 1 Analysis of '!'u.rror Incidence in Chronic Toxicity Tests. 
Presented at the ASA. Meeting, Bos~on, 8/22-8/27/76 •. 

Results are presented below. 

Mouse (Studies M-9153 and ~·9163) 

Incidence of ~eop1asms 
. Ne9plasm Sex o.o 0.01 .. o.oaerc0:16in Dietz .. va:ue 

Benign Male 0.32 0.30 0.33 0 • .25 -0.7: 

" Female 0.19 0.19 0.27 0.27 1.!.0 

!-'.alignant Male o.u 0.34 0.22 0-34 -1.24 
It Female 0.85 0.63 0.67 o.£i} -1.97 
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Results are said to show statistically significant decrease in malignant 
tumors in females and to provide no evidence that tebuth:iuron caused an 
increase in tumor inc~dence. 

Analagous calculations for rat studies (R-603 an~ R-613) gave: 

Neoplasm Sex· Percent in Diet 
o.o 0.04 o.os 0.16 "Z" value 

Benign 1-'.ale 0.37 0.13 0.26 0.2.4 -1.13 
·n Female 0.58 0.74 0.60 0.64 0.15 

·Malignant Male O.ll 0.19 0.09 0.09 -1.07 
" Female 0.15 0.15 0.09 Ool5 -o.40 

Author's C:oliiilent: 

"The z-stat::..stic should be distribut~ normally with a mean 
of zero and a variance 9f one •••• None of these (four) tests obtain 
statistical significance at· .the 5% level.".. · . . · 

Method. Gr=ups of 20 rats/sex/grou~ each received 400 or 
800 ppm tebuthiuron technical (Lot B30-23-149) for three generations. 
Thirty rat::/sex were controls. 

The first Fo parental breeding trial produ=ec poor progeny 
survival in all groups (and comparable weight cf pups)J so Fo rats 
were bred again. 

The procedu=e varies from a "staod~td" one in that 
only 4 litters {not 6) were produced; litters were not reduced to 10 
pups at day 4 (or 5); food consumption and gro~~h of parental generations 
were determined; and any parental rat which died was examined grossly 
and microscopically (unless cause of death was apparent); growth and 
survival of pups at days O, 1~ 7, 14, and 21 was determined; in calculating 
mean pup weights, tha~ of each litter was used as the sampling unit. 
~. fertility ir.Ce:ic (% or females pregnan-:. or those mated); 
gestation-survival index (proportion or live-born); and 1-day, 7-day, 
14-day, and 21-day su_-vival indices (proportions of live-born pups 
that survived on those days) were calculated for. each dietary level 
of each mating trial. 

Test compou.:.d was given to Fo rats fer 7'1 days; to Fl rats, 
65 days; and to F2 ra!.s, only 35 days. No reason ro~· !.he different tice
periods is given. No~ is it clear whether females r!ceived test 
chemical during pregnancy and·lactation. These.poin.s should be 
clarified by_Petitior.er. 

ft\ ...... 1 i_ C; "'-<-~. jl ~ 1] 
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EVAWATIOO 

Significant new submissionscomprise rat and mouse 2-yr 
feeding, rat reproduction, and rabbit teratologic studies on technical 
tebuthiuron. 

Tebuthiuron is not teratogenic in the rabbit at up to 25 mg/kg 
EW; although this level caused dams to gain less weight and reduced thP 
fetal birth-weight. A lower dose, 10 mg/kg, did not affect parental 
or fetal (birth-) weights. • 

In rats, tebuthiuron, as tested, showed adverse effect on 
reproduction only in consistently depressing pre-weaning growth of pups 
at both L.OO and 800 ppm. (It also inhibited parental growth.) Thus _ ~ 
neither test level is "no-effect." However, it is not clear whether 
female test rats received tebuthiuron throughout the periods of pregrancy 
and lactation. Nor are details of both the examination and the gross ar.d 
microscopic findings on F3a pups given. Nor does the test provide 
acceptable procedure for three generations; since F2 rats received 
tebuthiuron in the diet for only 35 days (compared to a minimum required 
60 days). For these reasons, the study is judged unacceptable 

A "no-effect level" for the rat 2-yr feeding studies cannot 
1 ' be set, 't:ased 1m present information; although 1,600 ppm is shown to be 

an "effect level," having caused depress-ed growth an<l, in males, incr~ased 
ki,P.ney W:./body wt values. The studies are not accep·~able as oncogenici":;r 
or chron-:.c studies; since description (tabulation) o.:' all microscopic . 
findings is required - not only those judged "import.mt" or "related ":.o 
test cof'!"??und administrationi• - before they can so q·1alify. Likewise, 
the mcuse studies are not acceptable for the same re.tson. 

Dr. E. Long, Pathologist in TB, details re•tuirements as follows: 
Gross. Descriptions, with weights and/or measuremen .s, when appropriate, 
of all lesions in individual animals. Surmaries of · ·ecurring lesions are 
~cceptable. Microscopic. Descriptions and diagnose : of !11 lesions ~~ 
individual animals. Summaries are acceptable, but i.1ponant individual 
variations should be noted. Grading of severity of -.ammon lesions, s..,;ch 
as chronic nephritis, testicular atrophy, ~ifoca~dial fibrosis and necrosis, 
hepatic £at, hepatic bile duct proliferat~on, spleni· hemosiderin, pneu
monitis, etc. Grades are essential for ir4iividual a:~mals and treat~~n":. 
groups, with the sexes treated separately. 

In any case, mutagenicity da~a on tebuthi~ on must also be supplied 
to support safety of these requested tolerances (mem. title). 

Finally, we defer to CB as to whether chem.cal analysis of tte 
formulation for possible presence of nitrcsamines is required. (Tebut~uron, 
a secondary amine, is theoretically capable of formil8 same.) 

For the .record, "no-effect" 
tebuthiuron were set at 1,000 and ;oo 
(2/21/75, PP No. 5Gl562). 

frt. ,;._. w .. :.t.- I f't... <0 S/1//77 
'16/~V._O 1 

in 90-day rat . nd dog feeding st~~ies 
ppm, respectiv•ly, by Mr. D. R~tter 

5l 
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UNIT~D S. "'TES ENV:RONMENTAL PROTECTIL AGENCY 
·;' J{::&:h t 

OATE: April 24, l979 

suaJECT: T~buthiurcn, sutr.d.:;sion of 2/5/79 r~e~rdins P? No. 7Fl925 and Spike 
20P ( G:-aslan 20P), Til/HF.D conJJ:ent on, adder.J.um to our :r.emo of 4/12/79 

FROM: TB/iiill // cJ ~I Yt /?{ 

TO: :.x. R. ~:o.:..."'ltfort, Pl1 (25) 

PP ilo. 7Fl?25 
(also, SpL::.e 20P, 1471-R.NO) 

Elanco Products Go., Dh·. Eli 
Indianapolis, Ind. 46205 

r ~.,,.-
~---.: 

In conver::3.tion ..,.ith Dr. A. G:-oss; T3/n:::D Era."'l.ch Chief, it Has agreed. :.!".a':. 
"deficier.c::· }!• of our 8/18/78 T3 revic·,.; (relat.ing to presur.:ed need fer 
rs•::!.ew of ;:.a thc.lcgic findings of Peti "-ioner in 2-yr rat and rnolise fee::..i::.g 
studies C'- tebuthiuron by an E?A pathologist) is now alleviated. 

It ;.;as al::::J agrsed thet the need to establish a defir.itive ''no-effect :.e·:e::.." 
fer tebutl-.iuron in (the 3-generation) rat re~,.oc!ucti?n study is not 
alleviated.. The deficiency rer.aL"'l.s. 

Petitioner is req~ested, therefore, to ~~rry c~t such additional stud~ ~b 
will c::;to.L:.ish, definiti·;ely, a "no-effect :!.e·:el" for tebuthiur·o::. on 
rC;prc::!ucti:;n ir. the rat. 

L:tckiq; a ··::o-effect level" for tebu':.:-.i-..:.rcn ;:::-. reproduct:.:J:: ~.n tte !"::.:, 

TB is ~at:.e to d~fine an al:::;wable dai::.y :..:-::.ai<e on ..,.hich to e•:aluat: 
sofety of ;er:.ar:e!'"lt t,olerances for tebl..!thi'..l.!"'C!1. 
rcccp~e~d for t~e pe~~anent toler~nces asked for 
this petition: 

{ .. " 
~,V\'t .. ~~·~ 

1
11 r 

l '-\ [1· I 

Accordi::gly, 73 car:.::::. 
in the revised Seci::: 7, 

~ 
I 

! 
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Reviewed by: D. Ritter~xicologist -u......._ • 
Section I , 'Ibx. Branch (TS-769C) · 
Secondary reviewer: R. Aruc~ Jaqer, Section Headi'G't 3j, J/f7 
Section t , 'Ibx. Brandl (TS-769C) - "f14J 

IY\TA EVALUATION REPORl' 

SThL:Y TYPE: Teratology Study, Rat. rox. CHEM. oo. 366AA 

ACCESSION NUMBER: MRID 00.: 20803 

TEST· MATERIAL: N-[5-(1,1-dunethylethyl)-1,3,4-thiadiazol-2-yl]~,~·-cttmethylurea. 

SYOCNYMS: Tebuthiuron: Lilly Canpound # 75503: EL-103. 

S'IUCY Nt.JMBER(S): R-632. 

Sl?Cl'SOR: Eli Lilly and Company, Greenfield, IN. 

TEs:-I% FACILITY: Lilly Research Laboratories, Greenfield, IN. 

TIT"2 OF REPORT: Rat Teratology Study Hith (F.L-103). 

-~L"!:-3'JR(S): G. c. Todd, J. 1(. ~.arkham, et al. 

REP::::IT ISSUED: Septer.ber, 1972. 

C~-USIONS: No evidence of teratoqenic effects. 

C:..::.ssification: mRE - Supolrnenent.ary. 

S:~ial Review Criteria (40 :FR 154.7) None. 

S-:e the review of D. Ritter, 2-21-75, co~_·; attached. 

~.e study is considered to be supplerental by today's ~tandards because onlv 
sr.mades, hut no detailed analytical data accanoanied the su:-•.. ission. 1"1ese 
s~.::Juld · inclu<ie: 

Individual dams' body weiqhts. 

2. Individual litter data 

r-. addition, the test material was offere<i in the diet, rather than beim Cll'J~n 

!::::·.- gavaqe as reccmnended. 

~ese ·,jeficiencies render this studv "Suoolernent~l". This classification 

::::uld be ur:r1raded b'{ suhnission of the 1"'\issim detailed data and by off,~ring 

;;- explanation as to why the material was fed rather than beinq given by qavaqe. 
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f __ _ 
·cal chemistry finding$ iooicated increased WN in the 2000 ferral.es; in addition, this group exhibited incre ing'·· levels f_ Alkaline pho7~tase, up to four-fold ~er of oontrols. 1s of .thl.s parameter had returned/tQ at the ~nal li . jlle 2000 PP9 inales 1 · se dero trated this finding. we · no urinaJ:y abno i · es. 

1000 ppn f 
weight ratios 
ratio. 

c. ~t Teratology Study (R-632) 

Methods: 

/ 

?regr.a.'1t Harlen rats were offered diets cx:mtaining 0, 600, 1200 or 1800 ppn EL-103 during gestation days 6-15. Pups ~re O.:ltaired by Ceasarian section and were examined for weight, sex distriliution, external visceral and skeletal a.nc::malies. Uteri and ovaries were examined for o::rpora lutea, distriliution of fetuses, resorr-tions and litter size. 

Approximately a third of the fetuseS in each litter were fixed in buoin 1 s soluticn for visceral ex.amination and t."'1e ·:remainder were cleared for skeletal examination. 

Results: 

AbnoDTialities of sanatic architechture Yo'ere few in nurrber and lCM in sevez::i ty and were not dose related. Body weights and other pararr.aters were not adversely afffr-ted. 

Conclusions: 

EL-103 is not a t..eratogen in rats at up to 1800 Pirn when given in the diet during days 6-15 of gestation. 

J? -'l.•·'l ~: n c; .. ; n c Q_,._~ / s~ ~.;; c~ ~~ J.- \., - ) r 
"1... .,c/ -~ (; r 1 · :J u ~ 't:.. 0~, /)vt.. ).j G ~ _::;; 'l:--V .. 75-



Reviewed by: D. Ritter · . \ 
Section l , Tex. 13ranch (TS-769C) . rrl\ \.,1 x1 
Secondary revie<Ner: R. Bruce Jaeger "'n 'A 'V :; 
Section 1 , Tex. Branch (TS-769C) · .. 

11!\TA EVALUATICN REroRT 

STUDY TYPE: 1'\o.U Generation Feproduction, Rat rox. CREl-!. oo. 366AA 

ACCESSION NTJMBER: 246374 MR!D NO.: 0090108 

TEST MATERIAL: N-[5-(1,1-dimethylethyl)-1,3,4-thiadiazol-2-vll~~.~·-oimethvlurea. 

SYNCNYMS: Tebuthiuron~ Lilly Compound ~ 75503: EL-103. 

STUDY NUMBER( S) : RO 3780 ~ R08780. 

SPONSOR: Elanco Products, IndianaPOlis, IN. 

TEST!~ FACILITY: Lilly Research Laboratories, Greenfield, IN. 

TITLE OF R...""'PPRT: A Two Generation Reorcx:!uction ~tudv with Tehue-.:.uron fCcr.:oound 
75503) in the Histar Rat. 

Al.JTI10R(S): E.R. !>dams, N. V. CMen and ::. A. Hoyt. 

REPORT ISStJED: November, 1981. 

CCNCLUSICNS: Reproductive NOEL > 400 ::cr:1. ( 20 rrc/ka Cwt./day); 
syste!lic OOF:L < 100 ppn ( s ~/l<q t:-...rt./dayl. 

Classi:ication: CORE-Guideline. 

Snecial ~eview Criteria (40 CFR 154.~' ~one icentifi~. 

A. "lATERI.~.LS and snJDY DESIGN: 

See the Review of Dr. M. L. OUaife of 2/23/82 (coov attached). 

8~iefly, Harlan rats were offered diets containing O, 100, 200 ~r 40n ~ 
(5, 10 or 20 mg/kg bwt./day) technical Tebuthiuron th~uah two ;enerations of 
offspring (MRID 90108). 

R. RESULTS AND o::IK:UJSICNS: 

Dr. OUaife determined that there were no adverse effects excec<::. that l='l 
f~ales in the nre-matinq phase showee a lower rate of body we:ght Gain in the 
200 and 400 pr.m orouos. No adverse effects were ~eported on reorodcctive 
pe~formance at any level. The NOF.L f0r reproductive effects is > 400 r.am {20 
~/kq bwt./day). She reauested that t~e comoany provide stat:.stical i~fc~aticn 
relating to parental and offsnrinq boCy weicihts. 
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The data were subseauently received and evaluated in the review of nr. G. w. 
Robinson, wt1o concluded that the systenic NOEL based on ore-matir"X:I body weiqhts 
and weanlinq litter weights was less than 100 ppm and the reproductive NOEL 
was greater than 400 ppm (review of EPA Reg. t 1471-109, 8/25/82, copy attached). 

sa 
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OII' .. ICE OP' . 
PESTICIDES AHD TOXIC SUaSTAHCI:S 

·DATE: February ll, 1982 

SUBJECT: Tebuthiuron technical, repeat rat re:Production 
Accession No. 246374, TB/HED co~nts on. 

study, 

FROM: Mary L. Quai.fe, Ph.D. H !-'G.'! 'J.-.jrr /~ cl. 
Toxicology Branch/HED ('r.>-769) ~ / ~"' t.... ft 1 z. l::>/l( 
PM, Hr. R. Taylor ",/ l_(.(/ 
Registration Division (TS-7b7) ~~1 

• 

TO: 

E?A Reg. ~;o. 1471-109~ 
(TB) Casw~l.l N~ 

E. Lilly and Cor.:pan:o
Indi~~apolis, I~di~~ 46285 

CO~CLJS:c::s: 

lo f"r.e s-:."..!dy ( prelir.:::.z:ary !'e'.r:_ew cf W!".J.C!'l is attac!:ed) iS ~:;.:!ge:! tC CO~
fo::-::1 adequately wit.h sut::-.i:. :.ed c;:::i a;;p::-oved ( 4/l7/80) prc:.ocol fc::- it. 

2. Hcwe\·er, in order to cor.:pl<';te o::: !'eYiew and inte:r:.:_:::ret."at:.on of ~.::.e 
st:.:.dy, 73/~::::D r~q-.:ests ::::.:..o·...-::.:...g :...:-~:::::-:-.at.:..on of .=:. L ~' 1.Y ar.d Co;::::~..y: 

"~. S!:ow: The r...odel for A::c'.;A or A~:GCVA with you:- ratic::-,ale f~::- :.he 
mdel; the expected :::ear. sc:_:.:.are e!'::-c:-s; the tables :s::o·.d.r.g :..::.-e 
computed rrean square e::-ro::-s with associated degrees of freed==.; 
a-"ld the means, the "lariar.ce-covariance r..atrices, ar:d oti':er 
pertinent EDP outpu~s asscciat.ed ~~th the significance state~r.ts 
::-elatir~ to absclute bc~y ~eigtts cf the parents ar.d.the ~ea~~~gs cf the F

1 and F
2 generat.ic~s. 

B. i. Why is the Bonfe:-rcr..:. adjust::-:ent applied to results of 
Dunnett's "t" test? 

ii For which compariso~s w,,, the infere~ce of statistical 
significar.ce be r.ater:..a:~y affected if not used (i.e., w~~ch 
comparison related to tc~y weight will beco~e statistic~y 
significant at p so.c; )?" 
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NDl 'ro.XICOLOGY: 

"A two-~e~eration re-~rc~uction st~dv with tebuthiuron (cornoound 7~501) in 
the Wist.:1r r~t," tv ::. ~~. ;.Jrt~,;. ~~. r. OAt!::. :"'.~d J. ;.... !-f,.J·rv, :: ... L.i..!..l· ... t.: Cc., 
Greenfield, In::1. J..C·.l..:..\J, i.ove:::::;.::; .!.~3.!., Ace. ::o. ~J..n.~7Lj Lill:.· l:o::;. HUl7.:::o 
arid ROS7l:lu. , 

Test cornoound. Tebuthiuron (N-[5-(1,1-dimethy1ethy1)-1,3,L-thiadiazo1-2-yl]
N,N'-dir.Jethy1urea) technical, lot No. OOSSQ-~1, X-35920, analytical 
characterization accordir~ to attached pages, Appendices C-1 to C-3, this 
rejx>rt (cop~es of), p.). 9-ll of this memo. 

Procedure. Groups of 25H and 25F Wistar rats {Harlan Industries, Curr.ber1ar.d, 
Indiana) each received 0, 100, 200, or 400 ppm test co=?Qu.~d in ~he diet 
(Purina mash) for 101 days (Fo rats) or 124 days (Fl rats.) and then for a 
.further period sufficient to mate am rear (·ca. 9-10 weeks apart) two successive 
litters of young·to 21 days of age. Fla rats were parents of the F2 offspring. 

At the start of feeding tebuthiuron, Fo r~t rra1es weighed 100 g 
and females 90 g (mean each), and Fl rat rrales and females were ca. 5 wks old. 

Prior to matir~, all rats were weighed weekly. }~les were weighed 
monthly, thereafter, and fer.ales were we~g~ed on the d~y a copulatory plug 
was found; on gestation day 20; a.~d on post:'partUr.J day 21.. P:'oge::y were weighed 
individually on postpartun days 1, L, 7, ll, and 21. Rats were culled to 
10 per litter on day ~ - "ith equal nu~oers of each sex being left, if 
possible -by a randoh. procedure (described L~ the report). 

During growth, rats were observed daily for general cc~dit~cn, and 
they were exar.~ned ~ore closely each week. Food consu~tion was ~~as~ed 
weekly when rats were wei~hed, an:l. cur.:ulative efficienc:r of food util::.::aticn 
was calculated. Ered ?'s were observed near parturition and pups, when weig~e~. 

Diet assay !:avi~g si:own -t.e"::lut:b.it:.ron to be sta"::lle that .:ong, C.ie":.s 
were pre:Pared either "ee%ly or every two weeks. Sample~ of eac~ die~ were 
ar.alyzed for te"::lut:-.iuron content at begin."1ing of growth of each :;::arent 
generation and at ter~nation of the study. Rats received diet ~~d water 
(chlorinated city water) ~ 1!£• 

Sperm morphology and testes of !0 Fo r.alesjdose-gr~up were eval~ated 
mieroscopically after the secor.d breedin~ period. At the end o~ the st~dy, 
ten·Fl adults/sex/dose-group were exar.~ned grossly and ~ollowir~ tiss~es tak~n 
for microscopic evaluation: Kidney, liver, heart, lung, spleen, th~..ls, l.y:::;:h 
r.ode, salivary gland, pancreas, sto:-:Ech, duc.d.er..un, je,:;~::ur.l, ile:~:n, colon, 
ovary, uterus, adrenal, thyro::.:l., tes":.is, ~restate, skin, r.ar.~~ry glan~, skele~al 
muscle, and urinary tlaider. Five ~eanlings/sexjdose-group of toth Fla and 
F2a progeny were similarly examined, grossly and rr~crosco-pically. . .... 

Gestation len;t!'l was determined, and. nur.lbers of live a:1d stillborn i:: 
each litter and nur.:ber ar:.d condition of surviving progeny on pos~partum da:;·s l, 
4, 7, 14, and 21 were detcrr.li::ed for all offspri~~. Sex of each pup sur•~\~~~ ~~ 
daY 21 was deterr.Jined (as was that of both culled ar~ remaining progeny on day ~). 

Following values were calculated for each dose-group and generatior:.: 
Fertility index - c:-o-:;ljr:ion of fe:..."lles th:it were pre~ant; ges-:.ation-sur·:.:..·:::.l 
index - projorti~,n o!' ::ew(,orn pu;:s t~at were al.i•1e; S'.lr'ri'lal ~dex - prOt:~:-:::..~;'1. 
of offsprir.e that S"..l.rV~':e::! to l, L. 7, lL., a:::i 21 days; and mean mw..ber of off
spring raised to wcar~ng (day 21)/~rebnant !er.ale. 

\ BE,ST AVAitABlE ClfPY l G\l 
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Statistical cor.parisons of meap body weight; body weight gain; 
food co~~m:Ption; and efficiency of food utili:ation were each made. 
Maternal body weights; gestation stirviva+; liveborn litter size; progeny 
survival; and mea."l progeny wei£ht (per litter) on post:,Partum day 21. were 
similarly evaluated, i.e., by Dunnett's two-tailed "t" test, with use of a 
Bonferrcr.i. "t," where-a;iProjlriate. Chi-square contingency tables were used 
to evaluate fertility data, and statistical significance was set at p~0.05. 

Report states, in selecting Fla weanlings as parents of F2 rats, 
re:presentatives of all available litters were included. Nor were ~dividuals 
of poor physical condition or which weighed less excluded. Weanlir~ 

selection from within a litter was based on a random number system. 

Also, i.n second breeding t.rials i.n Fo and F1 generations, adult 
females failing to deliver were killed and examined for evidence of preg
nancy. ~ renaining rats - Fo and Fl adults after second breedi.~ trials; 
progeny culled on postpartum day 4; ar~ weanlings r.ot selected to ccntinue the 
study - ,.ere given terminal eye and physical examir.ations and killed uith co2 
gas. 

A diagram of plan of this stud;; is re:produced on p. 8 of this mer..o. 

Results. 

Diet Assa·.·s. !-!ean values (only) for each dose-level diet for the t=.ree inter
vals sa=-?led show good agree~ent between t~e~retical and found cc~~ent of 
tebuthi~on, the largest di:ference in or.e a£e~40 ppm (160 ~ 20C) or -20%. 

Actual ";e":mt!1i··-o:1 intake. Time-weighted average tebuthiuron inta.'.ce fer 
each g:-::::.? - i~ crcier, .:::-or.; com.rols :.o h:..g!'lest dcse-level - was 0, 7, lL.., 
or 28 r..g/:O:g bcdy weight/day_. Values are :cr (Fo, Fl) rat E=-e_:-r:-.at:..:-. .:: p~ases. 

Mortali-:-.- of c<>-ents ar::i ~css !'indir:.=:s. 
rats, c::.e lc"'·-::.ose ra't, a:-.. d C·~e cont.r::.l. 
cf causes uriela~ed to test cc~c~"ld. 

~:o Fo rats died. Four r-..:..gh-dcse 
the Fl generation died, - appa:-e~:.~y 

P~vsical si.=:ns. No physical signs shoW:-1 were judged related to treatment. 

Food ccr.:~~~ticn and cu~lative efficie~=Y of foe= utilizatio~. Ta~les shew 
begil".r'.::..g ooa:; weight., ocay weight. gai.r., a:-.a el"ii:::i.ency o:.: iood utili::atior: 
for Fo a~; Fl rats durir~ pre-~.ating periods mean values/sex/dose-level~ 

?pm r;:z M body wt .. ..• cody Pi't !·: ::-.ea.:: F t:o~y ... "t. F cody ·.rt. 
in die:. at start 1 5 ~ai:-:ed, ~ 

-- ,.. at start, g £~:..~~~- ;: !:.· : • !... • 

Values !'C!' Fo --~- ~.::: / ~-=:·: 1dose-l'='·;el 9S c _ .... 
... c;.v-'• -;.._, 

0 103.4 4/..c.O 2.7.J.. 9j.L. 265.C 
100 101.2 461.0 17.6 88.5 265.9 
200 99.4 460.3 17.5 . 87.1 257.0 
400 .89.1 442-9 17.3 89.5 251.:. 

Values for Fl rats, 2~/sexldose-level* - 128 da":s 

0 151.4 1..'10.2. ~L..v ljj.? - :2 ..:.O'i•-

100 152.0 472.3 13.3 125.3 272.3 
200 11.1..2 1.84.7 13.8 121.1. 250.-
400 11.1..5 472.8 13.1* 118.2 232.5*"* 

* Dif~erent for 100-pp~ r.ales, i.e., 2L/sex/dose-level for them. 
** Di!':ers from control (p ~o.csr-

.-

. ... ea.:: -- ... ~ .:... r •- • 

13.3 
13.7 
13.2 
13.1 

lC.J 
lO.J.. 
9.9 
9.0* 

Gl 
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There were no 

consum:ption during the 
treatment-related variations in ~an daily food 
res .... pective Fo and Fl pre-nating periods. -

Mean c~tive e~£iciency of food utilization (E.F.U.) of Fo test 
rats of both sexes did not ~y from control values during the 98 days it was 
measured. High-dose (LOO-p;:.:t) Fl rats had lower (p ::.0.05) E.F.U. near the 
end of 124 days' (total) fe~g (r.ales) or from day 98 on (females); while 
E.F.U. of Fl females at 200 ppm showed borderline depression. 

Bodv weir:-ht of adu:-;. !"';;ts. Significantly (p:o.o;) depressed r:1ean body 
weights duri::-.g pr.e-_.;'t.ir.g pe:riod were shown by female Fl rats at both 200 
and 400 ppm, days ll. through 124 (i.e., virtually through the entire period). 
Respective day-124 =ean bcd7 weights, with ~tandard deviation, are shown below, 
as are correspondir~ values ior controls and 100-ppm Fl females~ 

PPM TBZ 
in Diet 

0 

100 
200 

400 

p !::0.05, 
P .:::o.01, 

Mean bod7 weight of Fl 
fe::a1es at l2L dars ~E:l 

403-4 
397.6 

371.8* 

350.7** 

~~Le-~'s ~~~-~a~~e~ ~ ~es~, 

DJr~e~~·s tftc-~ailed t test~ 

Sta."'ldard 
deviatior. 

!. 59.5 

!. 39.9 

!. 38.4 

!. 33.3 

s:..f:--.l..:.:..~a!"lce 

" 
a~~~e~e~cc 1rom c~ntrcl. 

" " " " 
LAs can be •ee~ :!"'c~ table on precedir~ page, =ean bojy weight 

gai.n dll!"'ing t!-..is ne!"'::.od ;.;c.s sirr.ificantl·r denressed in :e::-.ale F1 !"'ats 
- ""' 1"'1~ ... _, ___ Q ... .__ ... -.,... .... C:.;:::-1.:"-r.; ... -1 .... ~ .... ,...c:::.-- d.:_+':.-d.t 400 pp ... a .. ~ coc:'",."-1~, --~ .. o~ --c;·---can ... Jt ae_p.-.::.::e ........... ose at 
200 ppm-.] 

Although ~::e !"'e:?o::-:. notes (correctly) t!:at t!:: 'iepressio!'l in r::ear. 
Fl :er.2le weig~~s ~ ~~e ~~=ile a~d ~~gh C~se grc~~s cc~~~~~e~ t~:o~;~o~t 
t~e two breedL~3 tr~c.:s, ;.;e ~o not fi~d partic~ar si~~~~cance i!'l t~~s fa:~; 
sL~ce E.F.U. data C.!"'e lac~~~~ ar.d since weight gain wou:~ be eA~ected to vary 
with n~~ber of fetuses carried by the pregnant ra~. 

Statistic:~Jy si~~~icant differences cf test rat values fro~ 
corres:J:on:ii:-.g co~-:.rol va:.~es ,;ere not seen for r::ean bc-'i:,; wts of treated 
Fo parental r..ale a:::i ~e::-.a2.e !"'c.ts a::d Fl pa:r-er.!.al ::-.ale rc.~s dll!"'ir..g 
pre-r..ating periods cr ens~r~ treecii:-..g trials. 

Live-born litt~r si=e. Ta~:e belcw shafts ~ear. live-bo!"':: litter size (and S.E.)~ 

Rat 
proeer.;.r 

~ .• . 

0 100 200 L.OO. -
Fla 11.9 13-3 12.9 :2.5 

(l.C) (0.7) (0~7) (0.7) 
Flb 10.~ 12.3 10.6 :2.4 

(l.~) (0.9) (0.8) (o.e) 

- ( cc:1tinued) 



e -5- • Rat Mean nur.:ber li•tf"born oer litter and S.E. 005822 
,ero5en:r n:-~::: t.t lUti1'!.1.lr011 in a.:.et. 

0 100 200 ..M!L - -F2a 10.5 11.0 9.6 13 • .3 
(1.1) (1.2) (0.9) (0.6) 

F2b 9-9 11.8 11.6 12.7 
(1.3) (1.2) (1.1) (0.9) 

In general, treated females had larger litters than control 
!~~ales, but differences are said not to be stat~stically significant. 

Ferti~tv. Fertility of control rats ap-pears low, fertility indices 
for the iour litters (Fla-F2b; inclusive1 varying from 48 to 68%. No 
reason is given for this. However, in all cases, test litters had 
higher mean fertility indices (varying !reo 64 to 96% for the tr:ee dose
levels of Fla-F2b litters, inclusive) tr~ corresponding controls. 

Gestation le!;ct.h. r~ea~ gestation lengths were s!.rnil.ar in all test 
grou:Ps, va:yir-..g between 21.9 ar.d 22.5 days. 

Proger:·T Sur"'.rival. !·!ear: gestation survi.val of all rats - test ar.d cont::-ol -
was 93;~, l.:i. .. ..i..ts tleir:g 83 and 98-fo. Surv-i.·.-a.l to 21 days is said to have 
varied fror.: .76 to lCC/%. There was no ei'i'e;::t of test comyound en su...,...,.r.i.val 
of offsprir..g. 

Sex distrit::tior: oi' r::-::;:--:nv. Sex distri"=:::":.icn oi' survivors was dete::-::-.i.r:ed 
only en day 2:. It. ;.:a.s r.ot. ai'fected cy :.:-eatr.:en":. and varied bet;;een 
45 ar.:! 6lfo ::-ales. 

Mean r::::::::e::- c :' ci':'s:.-:-i::-.~ s'-1!'"·:::.. ·::.r-.z to 2::!. ::: :.;.rs of age ner nregna::t fer..ale; 
Nean r.:.:..7.::er C.!. c:.::s~:-:..:--b at. aa? ,_ pe~ ;:--:gr!..a!"l-:, ferr.a.J..e varied te:.wee:-.. 
6.3 <' :! 8.1 i'or co::tro2. gr:n.:.ps in the !c-.:.: (FJ.a-?2b, inclusive) litte::-s. 
Correspo:1di.::g test ar.:..r..al values .varied "=:e:.ween 6.1 and· 8.6. T'::.us, 
test ar:d con:.rol values cover si~.i.lar ::-a:-.ges. 

Conditio:"! of nro;;oen·.·. No findi::-.gs in tes:. rat o~fspring are ascribed to 
tebut~~~'-• e~~~=r gross or mic::-~scopic (:at~er in 5 rats/sex/dose-level 
of Fla ar~ :2a ~ear~ings w~ich were exar.~ned r~s":.opathologically). 
One hig!:-dose pup had cleft palate ar.d :.:-.ree pups within a sir.gle litte::
in·the low-dose g::-oup had cultiple ano~~:~es, including rudimentary tail, 
i~erfc::-ate ar.us, Var'~S r~~d li~OS 1 ~~S.S.:i.::'"~ ribs bilaterally, ~~ssing ve:-t
ebrae, a:"ld fused vertet::-ae. Due to low ~n=idence and lack of dcse-respcr:se, 
findir'.gs are not considered treatrnent-re:a:.ed (t~~s reviewer asrees). 

Adult ::-:.t e::v:a~:;3ticr: res'..llts. !:o tissue altera:.ions found in the Fla 
adult.s e;·:::.:-:-~!'.e~ :-..::..s:.=-;::a:.r:c ... .::;ically are as:::ribed to treatment with the 
test c!:e~~cal. :estes frc~ co~trol.and ~est rats, Fo parental rats, 
which ~ere ex.:.~~:-:ed r.-.i:::::-osco-;:>ically were :-::::rr.ii:. Sperm morphology, also,· 
was nor::-~1 ~~ ~ll treated ra~s examined, ~., Fo rats. 

6J -
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Body wei~~ts c! off=~~~n~. Below are given mean progeny weigh~ a ay 1 
and a~ uay 41 o4 a~ r~~ progeny (with S.E.). . · 

Fpm TBZ Number of !{ean body weight· (g) ! S.E. of Progeny 
in the pregnant Erot!e~v on oostt;artu!:l dav of 
diet females l ~.I. litter 

0 17 6.9 45.3 Fla 
(0.2) (1.6) 

100 21 6.5 42.7 " 
(0.2) (1.7) 

200 18 6.4 44.2 " 
(0.1) (2.5) 

400 23 6.8 41.9 " 
(0.2) (1.7) 

0 14 6.9 45.6 Flb 
(0.1) (1.7) 

lOO 20 6.5 43.1 11 

(0.2) (1.2) 

200 17 6.5 43.4 .. 
(0.1) (l.8) 

1..00 24 6.6 1.2.0 " 
(0.1) (1.1) 

0 12 6.9 1.6.1 F2a 
(0.3) \2.0) 

:oo 16 6.5 Ll.1 " 
(0.2) (1.6) 

200 21 6.4 u.s " 
·co.2) (l.8) 

400 17 6.3 43.6 " 
~ 

(0.1) (1.0) -~ 

0 ll 6.8 45.9 F2b 
(0.2) (2.2) 

100 19 6.4 42.7 " 
(0.2) (1.4) 

200 19 6.8 L3.5 " 
(0.2) (1. 7) 

400 20 6.6 42.3 11 

(0.1) (1.2) 

.-
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Without exception, mean 21-day body we£ghts or test raAA~~~ 

are lower than corresponding controls. However, significant di~~ee~ 
do not occur. (These remarks pertain to the table of preceding page or met:X:l.) 

Petitioner has calculated the mean 21.-da.y body weights of test 
and control rat progeny in which 10 pups/litter were maintained "through 
postpartum day 2J.:' presur.-.a.bly, meaning from day 4 (when litters were culled 
to 10 if necessary) to day 2J.. "Pooled means from the four breed:ing trials 
usin8 the litter as the sam:plirig unit" are given as LJ..9·, U.l.., 1..1.5, and 
41.9 g, respectively, for control, low-dose, r.-~d-dose, and high-dose 
offspring of the combir.ed Fla, Flb, F2a, and F.2b litters. 

[In sum, with exception of retarded ~owth reported by P~titioner 
for dietary levels, 200 and 400 ppm, in this s~ucy, adverse effects 
a:e not reported.] 

COt-!MENT: 

This study rev·iew is incomplete. We need to be sure that proper 
statistical evaluation of parental body weights (or growth) prior to r.-.a.ti~~ 
and, also, of weanling litter weights (and growth) is r.ade. See below. 

We have consulted our TB/HED Statistician, Mr. Bert Lit~, over 
sor..e questions we have C:-elated to the above) in :....""'lte:-preting stud:.· results. 
He suggests we ask Peti.~ioner for ~re i~~orr.aticn about the statistical 
analysis rrade on tte st~dy, as follows: 

"Please ar.swer questions as to how data were statistica2J.y a::a~:,·::e::: 
A. Show: T'ne oodel used fo:- A~i07A or .A!iCOV'A with your :-aticr.a:.: ::::

the ~odel; the expected ~ean s~ua=e e:-:-ors; the tacles stchi~~ 
the com:p~ted ~ean s~uare errcrs ~~h associated de~ees of 
freedom; and the mea::s, the va.riance-cova:-i~~ce r.atrices, a::~ 
other pertinent ED? outputs associa~ed with the sig:-~fica::::e 
state:::ents :-elati::..g to a'csolu:.e cc=.:.· weigr~ s of the pa:-e~.ts 
and the weanlings of the Fl ar..d F2 generations. 

B. 1. W'ny is the Bonferroni adjustment. applied to results of 
Dunnett's "t" test? 

2. For which co~arisons will ~he inference of statistica: 
significance be r.aterially affected if not ~sed (i.e., 
which COC?ariscn re:ated to body weight ft~~ be-e~ 
statistically at p!:O.C5 )?" -

TB/HED wi thh:)lds further co::-.-::er:.t on the study', pending :-ece{'~t o!:' 
replies to these questic~s (and !3/H.::.O- St.atisti::ian's- evaluation c:'t::e~). 

(We note t~~t correct inte~pretation c~ this study is 7erJ i~::~ta:-.~. 
Up to. now, we have declined to esti~ate ar:. allcwa=le daily intake (ADI) fer 
tebuthiuron t.e"h. dt'"' to a:>pare~t groft-t'"' .;..,;..•;..~+..;-.., at lowest d;c.•a-·· ,.,....,..,, 
previously tes;~d, LGo pp:::: - i~ rat. c~;o;~~-;;.;-;~ccrxo:-~c f~ed~;~-~r~~;-_ 
and to statistic.:J.l2.:,· zig:-~.:-:.car:.tly retarded g:-oW"t.:: of weanli::;s ( a:::i p:e~.:.s·?), 
at L.OO pp~, in _;::;!"evic-:.!sl:.· ~u:;,::-~tt.ed rat rep~oducti:;n st.udy. (r:o lcr:.g-te:-::: 
dog study is availatle, on which an ADI r.~g::t be =ased.) Therefore, an 
ADI will rely, p~es-:.!::-.ably, in whole or in part, en the growth "no-effect :eve::.." 
deter~~ned for this !"eprcduction study.] 

- [BEST AVAiiABL£ _ ClrPY l 
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Description of the product manufacturing process. 

Description of quality control procedures. 
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the ind~vidual who prepared the response to your request. 
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f'lESTICIDlES AND TOXIC SU8STANCZ:S 

r!E!10P.ANDU!1 ..:.t.JG 2 5 IS~ r:,·, ., r ·-• ,., • .i _i -~1.-:-1 ·,c:, • . .. , . _, J 

TO: Robert J. Tavlor, ?~ i25 
Registration-~ivision (TS-767) 

THRU: t }
f./ 

Robert B. Jaeger, Section Head .f(lY&~ 
Review Section tl 1J 
':'oxicology 3ranch/HED (TS-769) 

SCBJEC':': E?A Reg. Nc. epeat Rat 
Reproduction 

Reaistrant: Elanco r~oduc~s Company 
A Division of Eli Lilly anc Compa~y 

Indiana;olis, !9 46285 

':'1-:e reqist:rant !:as su-bmi.tted aCCitior:al infcr:natior.. 
(lette!:", R.!!. Hill, E:anco, 4/28/82) as re-:;uestec by a previcus 
review'=!:" (:::er.lo, ~.L. 0~aife, ':'D/HED, 2/23/82). ':'his statistical 
infcr~aticn, casec en ~y sc~entific j~dge~ent, ~~ovices for 
adequate in~er?retati~n of t~e rat reprcc~ction study anc 
completion of cur review. 

ConclL. ion: 

Proper statistical evaluation of parental cody weights 
and weanli na litter we iohts has been made. No ad verse effects 
were report~ in this study except a lower rate of body weight 
gain during the pre-mating period in F1 fe:nales at dietary 
levels of 200 and 400 ppm of tebuthiurcn. Reproduction in 
ani~als under study was not affected. 

Systemic toxicity ~OEL > 100 ppm 
Reproductive NOE:. > 400-ppm 

... ' 
I V 
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Reviewed by::'). Ritt.ft Q)!{"\-?-/'J..
7Jn 11 

SP.·:tio'l ! , Tox. ~ranch (TS-769Cl . J' t/) ·vt~ 1 X 
S•~:o11Jary reviewer: R. Bruce .Jn•:l'.ldr 't1'J 
~ction I , Tox. Branch (TS-76q:) 

STIJDY TYPE:: "1ouse Lyrnphana Assav 'IOX. <::EEM. NO. 36SAA 

ACCESS!~ ~~ER: 254573 ~ID NO.: 145041 

005822 

TEST MATERIAL: N-[5-(1,1-dimethylethyl)-1,1,4-thiactiazol-2-yll-~,~·-dimethylurea. 

SYNONYMS: Tebuthiuron: Lilly Canpound • 75503: EL-103. 

STUDY ~~~EF(S): 840410 MLA655: 84060MLA655: 840612MLA655. 

SPONSOR: Eli Lilly and Company, Greenfield, IN. 

TESTI~G FACILITY: Lilly Res~~rch Laboratories, Green~ield, I~. 

TITLE OF REPORT: The Effect of TF:b•Jthiuron (Lilly Canoou:nd 7'i503} On the 
Induction of Forward ~~tation at the Th~idine Kinase Locus 
of L5178Y Mouse Ly.nphoma Cells. 

AtiTHOR(S): T •. 'T. Cl!Y:rly, ~.J. ~3.,..rs~y a11d G.C. Todd. 

REPORT ISSL'ED: 8/84. 

OONCLUS!ONS: Tebuthiuron was mildly mutaqenic in the assays w/out activation, 
but not in those with activation. 

Class::ic~tion: Acceptahle. 

Special Review Criteria (40 C~R 154.7) NOne exceeded. 

PROCE!:X.JRES: 

See t~e G. Robinson review ~f 5/3/85, cony attached. 

RESUL:'S: 

See the G. Robinson review of 5/3/RS, conv attached. 



• 9 

. . 
IV. The Effect of Tebuthiuron (Lilly Compound 75503) on the 

Induction of Forward Mutation at the Thymidine Kinase 
Locus of LS178Y Mouse Lymphoma Cells by T. J. Oberly, 
B. J. Bewsey and G. c. Todd, Lilly Research Laboratories, 
Studies 840410 MLA655, 840606MLA655 and 840612MLA655: 
8/84, Ace. No. 254573. 

Test Material: 

Tebuthiuron (Lilly compound 75503, EL-103), Lot X-35920, 98.0t. 

Positive Control Material: 

a. Ethylmethanesulfonate (EMS), for non-activated assay. 
b. 3-methylcholanthrene (3MC), for activated assay. 

Vehicle Control Material: 

All test chemicals were dissolved in reagent grade DMSO. 

S9 Microsomal Activation Enzymes: 

Supernatant fraction of a 25% liver homogenate from rats 
treaten 5 days prior with a single 500 mg/kg i.p. dose of 
Aroclor 1254. 

Cell Cultures: 

TK+I-cells (TK3.7.2C), a subline of the mouse lymphoma 
cell L5178Y heterozygous for thymidine kinase. Suspension 
cultures were initiated with stock cells stored in liquid 
ni~rogen and maintained with growth medium. 

Test Concentration Selec~ion: 

A preliminary toxicity test of tebuthiurvn at 8 concentrations 
ranging from 10 to 5,000 ug/ml was conducted in suspension 

,. culture~ of·L5178Y TK+I-cells with and without metabolic ·, 
activation. At the ·same time, a precipitation test of 
each concentration of tebuthiuron was conducted in medium 
without cells·: all tested concentrations were soluble in 
the cult~re medium. Based on these preliminary tests, 8 
tebuthiuron concentrations ranging from 100 to 800 ug/ml 
were aelected for the non-activated mutagenicity assay: 8 
tebuthiuron concentrations ranging from 10 to 1,000 ug/rnl 
were chosen for the activated mutagenicity assay. 

/Vl ~1? 2..-1-U'; b.~c-v~ 
G.Lg,_,~ vv, (]2.JJbn,f.r~ lJVI'vJ /s/ Y-Jo-:?;- · 

w ; I ( ' ~ c.. . 0 "'~ ...., ~ I<-) ~~v '-G? S"' -1..- ~ S' 

. 73c::::::== 
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Non-Activated Assay: 

Ten ml of TK+/- cell suspension and 0.1 ml of the appropriate 

100x dilution of tebuthiuron were combined and incubated 

for 4 hr. at 37•c in a roller drum. EMS was added to 

positive control cultures at a final concentration of 620 

ug/ml: DMSO (1%) served as the vehicle (negative) control. 

Exposed cells were washed twice, resuspended in cell 

cu·lture medium and incubated iq a roller drum for 48 hr. 

to allow the expression of TK-1- mutants. Each culture 

was serially diluted to a final suspension of 100 cells/ml 

in growth medium. One ml of this suspension (100 cells) 

was added to 30 ml of non-selective agar cloning medium 

and incubated for 12 d'ys at 37 8 G. This medium supported 

the growth of both TK+ - and TK-1- cells. One ml of a 

cell suspension (500,000 cells) was added to 30 ml of 

selective agar cloning medium ~ontaining trifluorothymidine 

(TFT) for the selection o~ TK-1- mutants. All agar- cell 

cultures were plated in triplicate. 

Activated Assay: 

The 59 enzyme mixture was di~uted in cell culture medium 

prior to use. Ten ml of TK+/- cell suspension (containing 

59) and 0.1 ml of the appropriate lOOx dilution of 

tebuthiuron were combined and incubated for 4 hr. in a roller 

drum. 3MC was added to positive control cultures at a 

final dilution of 2 ug/ml: 1% DM50 served as the vehicle 

(negative) control. All succeeding steps in this assay 

were identical to those described for the non-activated assay. 

L5178Y TK+/- Assay Count: 

Viable ~olonies ~rown in non-selective agar cloning medium 

a·nd TK-1- mutants grown in TFT-selective agar cloning 

medium were counted automatically with an automated colony 

counter. Large and small colonies were included in the 

total count and mean numbers of colonies were calculated 

from triplicate plates. 

Criterion for a Positive Response: 

"The criterion for a positive response for chemical-induced 

ma~lian"cell mutation was a dose dependent increase ·in 

TK-1- mutation frequency where values for mutation index 

were two-fold or greater than controls at two successive 

treatment levels. Furthermore, only cultures showing 

greater than 10% total survival were included ·in the final 

evaluation for a mutagenic response". (p.ll). 
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Results: 

Tebuthiuron concentrations of 100, 200, 300, 400, 500, 
600, 700 and 800 ug/ml were used in the original non
activated mutagenicity assay. Dose-related cytotoxicity 
was observed in all treated cultures. Suspen~on growth 
in treated cultures as a percentage of that in vehicle 
control cultures ranged from 13% at 800 ug/ml to 57% at 
100 ug/ml: total survival, in the same dose range, was from. 
13 to 66% of that in vehicle control cultures. A dose 
related increase in mutation frequency occurred in cultures 

. treated with tebuthiuron as evidenced by mutation indexes 
of 2.0 and 2.4 at concentrations of 700 and· BOO ug/ml, 
respectively. 

In the original activated mutagenicity assay, tebuthiuron 
concentrations of 10, 100, 200, 300, 400, 500, 750 and 
1,000 ug/rnl were used. Dose related cytotoxicity was also 
observed in these treated cultures. There were no surviving 
cells at 1000 ug/ml. Suspension growth in t~~ated cultures 
as a percentage of that in vehicle control cultures ranged 
from 6% at 750 ug/ml to 28% at 10 ug/ml. Cultures treated 
with 750 and 1,000 ug/ml could not be cloned. Total 
survival in treated cultures was 12% of vehicle control 
values at 500 ug/ml to 28% at 10 ug/ml. Mutation frequencies 
in cultures treated with tebuthiuron at doses from 10 to 
500 ug/ml did not differ appreciably from vehicle contro~s. 

The non'-activated mutagenicity assay was repeated to 
evaluate the significance of the increased mutation 
frequency cetec~ed in tebuthiuron treated cultures in the 
original ncn-activated mutagenicity assay. Teb~thiuron 

concentrations of 10, 100, 200, 400, 500, 600, 700 and 800 
ug/ml were used in this assay. Excessive toxicity at all 
treatment levels above 200 ug/ml prevented an evaluation 
of mutagenicity. 

An activated assay was also repeated with tebu·thiuron 
concentrations of 1, 10, 100, 200, 400, 500, 600 and 700 
ug/ml. Cytotoxicity was extensive at treatment levels 
from 400 to 700 ug/ml and contamination was present in 
cultures treated with 200 ug/ml tebuthiuron. Mutagenicity 
could not be evaluated. 

"'" -. '.j 
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Assays with and without activation were repeated for a 
second time at tebuthiuron concentrations of 1. 10, SO, 
100, 200, 300, 400 and 500 ug/ml. Dose related cytotoxicity 
was observed in both assays. Total survival ranged from 
22% at 500 ug/ml to 82% at 1 ug/ml in the non-activated 
assay and from 14% at 500 ug/ml to 108% at 1 ug/m1 in the 
activated assay. Again, in the non-activated assay, a 
dose related increase in mutation frequency occurred with 
mutation indexes .of 2.0, 2.0 and 2.7 at tebuthiuron 
concentrations of 200, 400 and 500 ug/ml, respectively. 
Mutation frequencies in tebuthiuron treated cultures did 
not differ appreciably from vehicle controls in the 
activated mutagenicity assay. 

Cytotoxicity and high mutation frequencies occurred in 
positive control cuJ.tures treated with 620 ug/rnl Et-15 or 2 
ug/ml 3MC in non-activated and activated assays, respectively. 
Findings for EMS and 3MC were similar in the original and 
repeate.::'l assays. 

Conclusion: 

The L5178 TK+/- mouse lymphoma cell assay was sensitive to 
direct acting and activation-dependent mutagens. Tebuthiuron 
was midJ.y mutagenic in the assays without metaboJ.ic activation. 
In the original non-activated assay, mutation indexes of 
2.0 and 2.4 were detected in tebuthiuron treated culture 
at concentrations o! 700 and 800 ug/ml, respectively. 
Mutaticn indexes of 2.0, 2.0 and 2.7 occurred at tebuthiuron 
concentrations of 200, 400 and 500 ug/ml, respectively, 
in a repeat of the r.on-activated assay. Mutation was not 
induced by tebuthiu=on in the original and repeat assays 
with metabolic activation. 

Classification: Acceptable 

76 
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STI.Tt'IY TYPE: Ames Assay 'IOX. CHD!. m. 366M 

ACCESSION Nm4BER: 254573 P-tRID NO.: 141691 

TEST MATERIAL: N- [5-( 1, 1-di:!lethylethyl )-1, 3 ,4-thiadiazol-2-yll-!!,!!_' -dimethyl urea. 

SYNONYMS: Tebuthiuron: Lilly Canp::rund # 75503: EL-103. 

STUDY NUr-ffiER(S): 840326AMS655. 

SPONSOF: F.li Lilly and Company, Greenfield, IN. 

TESTING FACILITY:· Lilly Research Laboratories, Greenfield, IN. 

TITLE OF REPORT·: The Effect of TEbuthiuron (Lilly C:rnpound 75503) On the 
Induction of ~everse Mutations in Salrronella Typhi:nuriun Using the 
Ames Test. 

AIJTilOR(S): M.A. Rexroat and G.C. Tod<:l. 

REPORT ISSUED: 4/84. 

CO~CLUSIONS: Tebuthiuron at concentr.ations up to 5000 ug/plate did wit"l and 
w/out acti:Jation did not induce o:>int rr...Jtations in T.l\<J8, TAlOO, T.:l-.1535 
TA1537 and TA1538. 

Classification: Accentabl~. 

Soecial Review Criteria (40 CFR 154.7) ~one exceeded. 

PROCEIX7RES: 

See t~e G. Robinson review of 5/3/85, cony attache-:!. 

RESULTS: 

See t~e ~. ~ohinson review of ~/3/85, cony attached. 
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II. The Effect of Tehuthiuron. (Lilly Compound 75503) ·on the 
Induction of Reverse Mutations in s·almonella Typhimurium 
Using the Ames Test by M.A. Rexroat and G.C. Todd, Lilly 
Research Laboratories, Study 840326AMS655, 4/84, Ace. 
No. 254573. 

Test Material: 

Tebuthiuron (Lilly Compound 75503, EL-103), Lot X-35920, 98.0%. 

Positive Control Materials: 

a. N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) 
b. 2-nitrofluorene (2NF) 
c. 9-aminoacridine (9AmAc) 
d. 2-aminoanthracine (2AA) 

Vehicle Control Material: 

Dimethylsulfoxide (DMSO). All chemicals were dissolved 
and diluted in reagent grade DMSO. 

59 Metabolic Activation Enzymes: 

Supernatant fraction of a 25% liver homogenate from rats 
treated 5 days prior with a single 100 mg/kg dose of 
Aroclor 1254. 

Bacterial Tester Strains: 

Five (5} histidine auxotrophs of S. typhimurium LT-2: 
strains TA98, TAlOO, TA1535, TA15J7 and TA1538. 

Media: 

Ames base agar medium was prepared and dispensed into 
petri dishes which were inverted and kept at room temperature 
for at least 5 day~ before use. The·top agar 
prepared just prior to use and· contained 0.05 
~nd o.os mH biotin. 

medium was 
mM L-histidine 

M~ -i ~--J -"'" 

G ~ ,_ '; <l.. • (.,..,) , V'Lc k I'~ S" 'H.,' 
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Toxicity and Precipitation Tests: 

A preliminary toxicity test of tebuthiuron at 8 concentrations 
ranging from 5 to 5000 ug/plate was conduc~ed using Salmonella 
strain TAlOO with and without metabolic activation. A 
precipitation/solubility test of the same 8 concentrations 
of tebuthiuron was also conducted, excluding the bacterial 
tester strain, with and without metabolic activation. The 
maximum concentration of the test compound which inhibited 
the growth of TAlOO between 50 and 90\ and/or did not 
precipitate in the top agar after incubation at 37•c for 
48 hr. was chosen as the high dose for use in the mutation 
assay. Five concentrations of tebuthiuron (5,000, 2,SOO, 
1,000, 500 and 100 ug/plate) were selected for use in the 
assay based on results of preliminary toxicity and 
precipitation tests. 

Bacterial Mutation Assay: 

For the bacterial mutation assay without activation, the 
top agar medium was pre-diluted to contain the same 
equivale-nt constituents that were present in the top agar 
with S9 activation rnix in the activated assay. An 
appropriate dilution of tebuthiuron and the respective 
bacterial tester strain were mixed with the pre-diluted 
top agar at 45•c and poured onto a plate containing the 
base agar medium. The top agar mix was evenly distributed 
by gentle rotation and allowed to gel for at least 30 min. 
at room temperature. The 5 selected concentrations of 
tebuthiuron were plated in triplicate for each tester 
strain. Triplicate plates were prepared for negative and 
positive controls and designated tester strains. DMSO was 
the negative control for all strains. Three compounds 
served as positive controls as follows: MNNG for strains 
TAlOO and TA1535, 9AmAc for strain TA1537, and 2NF for 
strains TA98 and TA1538. All plates were incubated at 37• 
C for 48 hours. 

In the bacterial muta~ion assay with activation, the top 
agar was not pre-diluted since addition of the S9 activation 
mix provided the s~~e equivalent constituents that were 
pres~ in diluted top agar for the assay without activation. 
An apteopriate dilution of tebuthiuron, the respective 
bacte~ial tester strain, and S9 activation mix were combined 
with undiluted top agar at 45•c. This solution was mixed 
quickly and poured onto a plate containing the base agar 
medium. Other procedures were conducted exactly as in the 
non-activated assay except that 2AA served as the positive 
control for all tester strains. 
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Revertant colonies on each plate were counted with an 
automaterl colony counter which covered about 80\ o£ the 
total measured area of the plate. Counts were corrected 
to r~resent the total plate area and mean counts were 
derived from triplicate-plates. 

"Criteria for a Positive Response: 

A ~hemical was judged to have induced a positive response 
when a dose-related increase in revertants was observed in 
which the number of revertants exceeded control values by 
at least 2-fold for at least 2 successive concentrations 
of the test chemical." (p.l2). 

Results: 

In both non-acti~ated and activated mutagen assays, the 
numbers 0~ histidine revertant colonies for each Salmonella 
strain (TA98, TAlOO, TA1535, TA1537 and TA1538) treated 
with tebuthiuron were similar to the respective DMSO
treated negative controls. A dose-dependent-increase in 
revertants was observed in appropriate tester strains 
following treatment with positive controls MNNG, 9AmAc and 
2NF. Also, dose-dependent increases in revertants resulted 
from the treatment of each tester strain with the positive 
control 2AA. These results veri~ied the sensitivity of 
the Ames bacterial mutagen assay to both direct-acting and 
activation-dependent mutagens. 

Conclusion: 

Tebuthi~ron, at concentrations up to 5,000 ug/plate with 
and wi~hout metabolic activation, did not induce point 
.mutations in !· typhimurium strains TA98, TAlOO, TA1535, 
TA1537 and TA1538.· 

Classification: Acceptable 
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Reviewed _by: D. Rittt ToxicolOjist. ()~:1-)-t'] e.· 
Secondary reviewe.r: R. Bruce Jaeger. >1"' 
section I, Tox. Branch (T5-769C) ~ .. k(<1 
.Section I, TOX. Branch (T5-769C) . 

DATA EVALUATION REPORT 

SI'CDY TYPE: Milk Transfer of ResiC:Ues in Rats TOX. CHEM. NO. 366AA 005822 
ACCESSION NUMBER: NA MRID NO.: 106081 

TE.....<::'l' MA'r=:RIAL:· N-[ 5..,( 1, 1-dillEthylethyl) -1,3 ,4-tl-}iadiazol-2-yl]-~~,_!!'-di!!Ethylurea. 

SYOCINYMS: Teoothiuron; Lilly can:;ound 1 75503. 

STt."'DY NUMBER(S): Rl3781. 

SPCNSOR: Elanco Products, Indianapolis, IN. 

~STING ?ACILITY: Lilly Researc~ Laboratories, Greenfield, IN. 

TIZ.E OF REPORT: Radiocarbon Levels in the Milk of Lactati~ Rats Given 14C 
Tebuthiuron in t~e Diet. 

AU::-:OR( S}: Adams, E.: Magnussen, .J.; Emrrerson, J; et al. 

?.E?::RT ISSUED: January 1982. 

CC~CLUSIONS: Tebuthiuron is prese~t in the milk of lactating rats after dietarf 
aC:ministration. 

::assi=ication: Acceptable. 

~ia: Review Criteria_(40 CFR l54.7) NA • 

:. Tebuthiuron l4C, batch t x-35920, Purity: 98.0%. 

2. ::est animals: Species: Rat: Strain: Wistar, in late preg1anc:y. 

. 3 • S':'UDY DE:SIW: 

1. Animal ....-iqurent 

Animals were assigned 10 F ::o the follCIYiil'lj test grolps: 

Low Dose 
High Dose 

~10:0::0:--__..ppn 
..;:;2.:;.00;:;...... _ _.ppn 

I BEST. AVAilABLE CltPY ' 
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2. Compound Administration: 

Test Material was mixed in to the feed in appropriate ancunts. The initial 
concentration of labeled material was 1.0 uCJma. 

3. · Procedure: 

Rats were allowed to deliver their litters, then were placed on the diets 
containing labeled tebuthiuron·for 48 hours. 

The rats then received a 10 U/ng ip dose of oxytocin ten minutes before 
being milked. 

The milk thus obtained was diluted wit.l-t 1.0 m1 water and prepared for 
liquid scintillation counting, and counted in a Packard Tri-Barb Model 
338:). 

C: RESULTS: 

The mean 14C tebuthiuron level in the milk of the lactatinq rats was 
focnd to be 2. 7 ppn and 6. 2 ppn for the 100 ppn cats and the 200 rmn rats 
respectively. 

D: CONCLL"SIONS: 

TebuG~iuron and/or its metabolite{s) appears in t.~e milk of :actatinq rats in _ 
d0se-dependant manner following dietary administration. 
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